World 


less 


WIRELESS WORLD Juty, 1951 


jel 


i” ail 


FEATURES :— 


Single MONO-MASTER control for fast forward, rewind and normal running @ 
TWO SPEEDS—33? and 7} insjsec. @ High rev. DUAL CAPSTAN with positive 
constant speed drive @ TWIN TRACKS giving 2 HRS RECORDING on one 
1200 ft reel @ 8 watts PUSH-PULL output @ Independent BASS and TREBLE 
controls @ Cathode-ray LEVEL INDICATOR ® Calibrated TIME SCALE 


PORTABLE @ COMPLETE @ SIMPLE @ EFFICIENT 
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See our Exhibit at the 


BRITISH INSTRUMENT 


INDUSTRIES EXHIBITION 
Stand No. 118 


OLYMPIA, LONDON 
July 4th—l4th 


Sole Proprietors and Manufacturers :— : 
lhe AUTOMATIC COIL WINDER & JELECTRIGAL EQUIPMENT CO.LID 
ms \ WINDER HOUSE* DOUGLAS STREET + LONDON: S.W.1 Je/ephome: VICTORIA 3404/9 
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GARRARD: 


AUTOMATIC RECORD CHANGERS 
Single and Three Speed 
RADIO GRAM UNITS 
Single and Three Speed 
GRAMOPHONE MOTORS 
Spring and Electric 


PICK-UPS 
For 78 and LP. Records 


THE GARRARD ENGINEERING 
AND MANUFACTURING CO. LTD. 
SWINDON ~ WILTS 


NOTE: ALL DIAGRAMS SHOW THE SWITCH IN THE NORMAL POSITION ia, BEFORE | THE KNOB (S$ PRESSED. 
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TYPE BSI [ro cm] [TYPE B50 [' 


cataLoGue umes CN IT! CATALOGUE NUMBER CN! CATALOGUE NUMBER C174 


COLOUR CODE RED COLOUR iCOOUR CODE YELLOW 


ROP HOME 
och — cmcurep 


on B.50 Series 
Microphones 


The VITAVOX B.50 Series 
is most comprehensive and 
includes instruments to 
meet almost every 
requirement for a hand 
microphone. The series 
comprises Type B.5o, 
incorporating a high-grade 
moving coil element ; Typ: 
B.§1 with crystal insert ; 
and Type B.52, similar to 
Type B.50 but with.a 
transformer for direct 
connection to amplifier or 
E_.. —» Ja Bs medium impedance line. 
nO smrTeH _ = The diagram indicates the 
= wide range of switch circuits 
VITAVOX LIMITED , . available with Types B.50 
Westmoreland Road, London, N.W.g9. a and B.51, and the different 
___ Fel. COLindale 8671 4 ‘ transformer ratios available 
Grams.: Vitavox, Hyde, London, : r . pate : 
Cables: Vitavox, London, England. : with Type B.52 which has 
j no switch. Additional 
versions can be supplied for 
special purposes when 
required in quantity. 


jm 
Se 


calalbout uate CN ITS CATALOGUE MUM@ER CM 177 [CATALOGUE NUMBER Ci 78 [CATALOGUE NUME 
jd me CL Ca 
CHLOvR COOE SK.VER OR COCE BLUE CO.OVR CODE YELLOW 


a. ROPHOME NORMALLY 
“ce SmTcH MICROPHONE NORMALLY — SHORT — CIRCUITED, 
SHORT — CIRCUTED RELAY CONTACTS NORMALL) 
= OPEN = C 
od 


| ae 


t 
t Y y 
ct 4 ms - 
CATALOGUE NUMBE! CATALOGUE NUMBER CN 18! [CATALOGUE NUMBER CN 182 
COLOUR CODE = BLUE 


HIGH RAPEDANCE |] 


PE B52 [' 
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A new 


MINIATURE Volitage 
s Reference 
T 


Designers of compact industrial equipments will welcome this new Mullard 
Miniature Voltage Reference Tube. Built on the small B7G base, it is characterised 
by high stability and robust construction. It should prove of great value where an 
extremely accurate and reliable performance, coupled with a maximum saving of 
space, is required. The larger version of this tube known as the 85AI built on a B8G 
loctal base is also freely available. 

Working in a constant current circuit, these tubes provide a voltage source 
of extremely high constancy, and in the majority of applications may be used to replace 
a standard cell as a built-in source of voltage reference. They may likewise be used 
as a reference against which to compare or fix the level of almost any physical 
quantity which is convertible into an e.m.f. 
Their use in this manner in position control 
systems, temperature control devices, etc., will Vi A Lv! E ‘DATA. 


thus be apparent. sovep nines Be Site 
sos Nomina! Siisanad te 


Voltage 


eet eeseseesese Max Starting Voltage 
: Current Range 
Preferred Operating 


Current 


THERMIONIC VALVES poe ira azss sc, sia 

Mm. y 

"eccccccccscccee AN D ELECTRON TUBES 
INDUSTRIAL POWER VALVES - THYRATRONS - INDUSTRIAL RECTIFIERS - PHOTOCELLS 
FLASH TUBES - ACCELEROMETERS - CATHODE RAY TUBES - STABILISERS AND 
REFERENCE LEVEL TUBES - COLD CATHODE TUBES - ELECTROMETERS, ETC. 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, ata™, 
MVTSdR! 


WIRELESS WORLD 


| CLEAR PICTURES 
in poor recelion webas 


The models 63 and 63A have beer. 
designed for maximum performance 
in fringe and difficult reception 
areas. Since the reception of your 
TV receiver is wholly dependent on 
the efficiency of the aerial system, 
the Aerialite features of greater 
gain, broader bandw.dth and 
sharper directivity are very worth- 
while. There is every reason why 
you should specify Aerialite for 
your TV aerial if you wish to ensure 
strong, clear and interference-free 
pictures. The mode.s 63 and 63A 
are priced at £11.15.0 and £12.5.0 
respectively, complete with 10ft. 
masts, lashings, etc. Models with 
14ft. masts are available at 17/- 
extra. Aerialite are manufacturers 
of a comprehensive range of TV 
and radio aerial. a. well as coaxia: 
and R.F. cables. 


CASTLE WORKS STALYBRIDGE CHESHIRE 
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' PARMEKO * 


/ NEPTUNE 


SERIES 
& 


‘Cc’ CORE TRANSFORMER 


The first range of Transformers 
to be granted 
INTER-SERVICE SPECIFICATION 
(under RCS 214) 


The tremendous reception 
accorded Parmeko's Neptune 
Series since their introduction 
has confirmed the belief 
that one of the major needs of 
the Electronic Industry was 
for a smaller, lighter, and 
more efficient transformer, 
The Neptune series now 
supplies that need, 


PARMEKO OF LEICESTER 


Makers of Transformers 
for the Electronic 
and Electrical 
Industries, 


\ HERMATICALLY SEALED §= 


HIGHER EFFICIENCY fend QD 
| )uP To 40, LIGHTER, 


j 


5 
UP TO 40%, SMALLER | 
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High 


stability 
quartz 


crystals 


for frequency measurement and control 


CUT from only the finest raw quartz, Standard high grade 
crystal units are obtainable to accuracies better than 50 
cycles in one megacycle. Artificially aged, gold plated and 
° suspended in vacuo, these crystals greatly reduce drift 
Srondard QUARTZ GRYSTALS under working conditions. They will maintain this high 
degree of accuracy under conditions of severe vibration and 
sharp changes in climatic conditions such as are encountered 
in mobile communication equipment. 


Standard Telephones and Cables Limited 


Registered Office: Connought House, Aldwych, London, W.C.2 


TELEPHONE LINE DIiVIStON North Woolwich, London, E.16 * ALBert Dock 1401 
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Recognised as the Most Reliable Valveholders 


Sub-Miniature Valveholders 


=~ 


(BSA TYPES {5M5/U. Panel Mounting 


All Moulded in Silica-loaded Polystyrene - te a — Mounting 
|B8D TYPES ! . . Panel Mounting 


\SM8 UA. Chassis Mounting 


Wholesale Enquiries:—CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX - KIN. 2240 
Manufacturers’ Enquiries;:—THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 340! 


British Radio Invites You! 


2 Do you realise that the Radio Show in London this year will be the 


biggest show of Radio, Television, Telecommunications and Electronics 

the world has ever seen + In addition to the wide range of exhibits which will 

be on show, visits to actual installations can be arranged for interested visitors - Special 
arrangements have been made to welcome a record number of overseas visitors ¢ 
Will you be coming? There is a heavy demand for accommodation in England 


this year, so it is advisable to book your travel and hotel accommodation early. 
EARLS COURT : LONDON 
August 29—September 8 


Information brochures may be obtained from 
THE RADIO INDUSTRY COUNCIL + $9 RUSSELL SQUARE + LONDON WCI «+ ENGLAND 
Telegrams: Oidarion, Westcent, London 


eee << << <<< ED >>> > > >See 
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y is logical that an amplifier of excellent 
electronic design should also reflect similar 
attention to detail in its mechanical design. 
A typical example in the Q.U.A.D. amplifier 
is the method of mounting the control unit 
on a panel or in a cabinet. A cut-out is made 
in the panel or cabinet, half an inch smaller 
than the control panel dimensions (templet 
provided). The back cover of the control 
unit is removed and the unit inserted into the 
cut-out from the front. Projecting lugs on the 
back of the panel casting locate the control 
panel symmetrically over the cut-out. The 
cover is now replaced from the back and the 
cover retaining screws bolt the complete 
unit firmly in position. The panel or cabinet 
may be any thickness from jin. up to lin. 
No screws or other methods of fixing are visible 
from the front—no edge finishing problems 
are involved—the cabinet or panel is securely 
fastened over the whole perimeter—all desir- 
able features af good design. 


THE ACOUSTICAL 
@.U.AD. AMPLIFIER 


An amplifier capable of providing the closest approach to the 
original sound yet achieved. Write for the Q.U.A.D. booklet 
for full detailed specifications. 


Complete in two units as illustrated. £3 


C=HICOUSTICAL 


MUNTINGOON +> HUNTS + TEL: 368 
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LECTRONICS 
CENTRE 


of the 


THOUSANDS OF 
VIEWERS 


Cheap enough to instal in THAT OTHER 
ROOM, avoiding a !ong lead-in and 
possible loss of efficiency. Fitted in 10 
minutes in any odd corner, round a 
door, window or skirting, it solves the 
problem of expense and other difficulties 
of outdoor installation. 


[TELE 


DOOR 


COLLECTOR elements are spaced 
mi-opaque plastic almost invisible 
room of average decoration An un- 
able die-cass JUNCTION BOX 
ed in light cream, together with a 
lard length of FEEDER CABLE, 
plete this remarkable aerial. 


Complete with fixing 
screw and pins 
= Available for all 


Transmissions 


= > 


DISTRIBUTION Suppliers .and 
Stockists of all types of Electronic Instruments 


ECRAFT are manufacturers of a a hi ; See pment. 
range of TV Aerials & Accessories 


Xa 2 COMPLETE. INSTALLATIONS 

ings, Masts, etc.) ¢ east 

7 pms r, Bir cer ae ENGINEERED. Metal Detection. Batch 
FOR Counting. Electro-chemical Controls. Radiation 


SEND 
crDp ere... Thickness Measurement. 
ci {hatte PRICE LISTS DESIGN of ANCILLARY EQUIPMENT 
= MAINTENANCE & SERVICE 


> — 


RNTON HEATH, SURREY 
Tel. : THOrnton Heath 1 191-2-3 


STOL, BIRMINGHAM, WORTHING Pe nel ADVANCE COMPONENTS LTD. 


ee We are pleased to announce that we 
SCOTTISH ay | have been appointed sole distributors 
Lappe in Lancashire for Advance Components 
gilenpsae Mace <3) FY AZ| Ltd. Trade engiries will receive 


Glasgow, S. | i F immediate attention. 
Langside 4633 x 


Write us to add your name to our r 
list for regular information on new instr 
and development. 


F.C. ROBINSON & PARTNERS L'° 


287 DEANSGATE MANCHESTER 
DEAnsgate 660! 
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For stabilised 
power supplies 


A typical example of the use of Ediswan 
Mazda 12E1 valves is illustrated in these photographs 

of a standard rack-mounted unit as supplied by All-Power 
Transformers, Ltd., for Government Communication and G.P.O. 
use. These units supply a stabilised D.C: output up to 5 amps. 
The Ediswan Mazda 12E1 is an indirectly heated Beam 
Tetrode designed for use as a series or shunt control valve 
in stabilised power packs. 


Heater Voltage (volts) Vi 
Heater Current (amps.) Ih 
Maximum Anode Voltage (volts) Va(max.) 
Maximum Screen Voltage (volts) Vg2(max.) 300 
Maximum Control Grid Voltage Vgi(max.) —100 
Maximum Voltage between 

gi and g2 (volts) Vgi-g2 
Mutual Conductance (mA/V) £m 
Maximum Anode Dissipation (watts) pg 
Maximum Screen Dissipation (watts) Pg2 
Maximum Cathode Current(mA) — Ik(max.) 
Maximum Potential Heater/Cathode 

(volts DC) Vh-k(max.)Et 300 


* Taken at Vg = Vg2 = 150, Ig = 200 mA, 
+ Provided the cathode is positive. 
Base — International Octal. 


VALVES AND CATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 
Member of the A.E.l. Group of Companies 


‘MULLARD GENERAL PURPOSE 
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OSCILLOGRAPH TYPE Es05 


HHIS cathode ray oscillograph 

is for general purposes. But it 
incorporates many features not 
normally found in such instruments. 
It covers a very wide range of 
frequency, including the whole fre- 
quency spectrum used in television. 
And it’s equally well suited for 


research work, production testing or 
transmission monitoring. Many of 
Industry’s high frequency problems 
can be solved with this oscillograph’s 
aid — particularly those roblems 
of motor-car ignition, flash-over 
on insulators, discharge at high 
voltages, etc. 


34” cathode ray tube with 1,250 volt final anode potential. 
Beam modulation. External blanking of beam for timing 
purposes and eliminating retrace. 


Beam suppression prevents “ fogging 


camera shutter is open. 


” of film when 


Single stroke operation for non-recurrent phenomena or 


photographic recording. 


Calibrated step-type input attenuator with coarse and 


fine adjustment. 


Mullard 
=) 


ULTRASONIC EQUIPMENT, CONDUCTIVITY EQUIPT., 

POTENTIOMETRIC TITRATION APPARATUS, 

ELECTRONIC POLAROGRAPHY, TEMPERATURE 

CONTROLLER, UNIVERSAL MEASURING BRIDGE, 

VALVE VOLTMETERS, F.M. SIGNAL GENERATOR, 
OSCILLOSCOPES 


Mullard Ltd. (Equipment Div.), Century House, Rehabery Avenue, London, W.C.2 
Telephone: Gerrard 


Visit the Mullard Stand (No. 4, Row D, Ground Floor), at the British Instrument Industries Exhibition, July 4th to 14th, 1951 
(ot. 3588) 


% 


Te 


CE GIR A _ 


The Mullard cathode ray 
oscillograph, type E.80 05. Dimensions: 
Height 14”; Width 9°; Length 153". 
Please write for detailed information. 


SPECIFICATION 
Amplifier. Gain 1,400 or smV rms/cm. 
Frequency range 2 c/s-2 mc/s. 3 dB loss. 
Attenuator. Stepped 5-10-20-35 mV cm. 
Multiplier x 1, x 10, x 100, x 1000. 
Maximum input 250 V. rms. 

Time Base. 5 c/s-150 Kc/s in 10 steps 
with continuous variation steps. 


Production tests are 
carried out on each 
Silver Mica Capacitor 
and inspection tests are 
performed reguarly on 
selected batches. 

We use modern test 
equipment of high pre- 
cision, and standards 
are frequently checked 
by official laboratories. 
A system of visual mica 
inspection has been 
evolved from long ex- 
perience and enables us 
to select the best di- 
electric plates to ensure 
good stability of all 
capacitors. 


STABILITY RADIO COMPONENTS -LTD. 


COMMERCE ESTATE, WOODFORD AVENUE 


LONDON, E.18 


Telephor BUCKhurst 650 


RADIO ENGINEERING 
RADAR OPERATING 
GROUND SIGNALLING 
AIR SIGNALLING 


there’s a 


Big things are happening in the 
Royal Air Force — notably on the 
radio side where the newest tech- 
niques of wireless and radar are now 
being adopted as standard practice. 
Men and women of skill and intelli- 
gence are urgently needed to take on 
the operation and maintenance of 
the newest and most varied equip- 
ment. It’s a good life and it’s packed 
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Wherever your special interest ltes....... 


you 


with interest ; pay is good from the 
start, with all basic living expenses 
found ; and promotion — via the 
new Technician Ranks —can be 
extremely rapid. And don’t forget : 
today you can make the R.A.F. a 
lifetime career with pension up to 
£5 a week when you retire. Find 
out more about it : send the coupon 
now. 


piace for 


Send for your copy of these booklets wow! ()-F 


-—-—S ef ee es een eae eee ee eee eee eee eee ee ee 
TO : ROYAL. AIR FORCE, (W.D.24c) VICTORY HOUSE, LONDON, W.C.? 


KE Please send booklet describing life in the R.A.F. (Tick which you requir) 


~ | A. On the ground | 


| B. In the air 


LJ 


Wipes 
. \y 
a 
SD 
oh 
é j 
(Applicants from 
British isles o'y) 


poorer ersrrrr$4 


%& YOU ARE BETWEEN 14 AND 17 — AND KEEN — JOIN THE AIR TRAINING CORPS 
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ULTRA GEN BANDWIDTH WITHOUT BOTHER 
No. 2 To obtain good speech and music reproduction from a super-heterodyne radio 
receiver a wide and level I.F. pass band is required. Selectivity is also necessary. 
These two requirements are conflicting. 
In popular priced receivers it is usual practice to keep the I.F. transformer coupling 


factors less than critical (QK=1). This has the advantage that I.F. alignment is simply a peaking procedure carried 
out at one frequency, but the higher audio fre- 

quencies are lost (Fig. 2c). Attempts are often eoce 
made to “restore” them in the A.F. stage which may ist LET ts 2nd IFT. 

be one reason why it is usual to fita “‘tone control.” — a 

Briefly the trouble is the Miller effect in the 
LF. amplifier valve (positive feedback through 
C,,_,) which produces asymmetrical peaks (Fig. 2a) 
in the response of an overcoupled I.F. transformer 
in the grid circuit. Most of the difficulties of align- 
ment are associated with compensating for this 
asymmetry by staggering the circuits to slightly 
differing frequencies. 

Our Engineers have overcome the problem by a 
simple circuit in which C,,_, is neutralized 
(C,, in fig. 1). The unwanted feedback is eliminated, 
thusallowing asymmetrical response to be obtained 
easily. By this means we have been able to gain the 
advantage of the tone quality associated with wide 
band response without sacrificing either selectivity 
or simplicity of alignment in modestly priced lst LF.T. 
sey wes Veer icae ; = QK>1 response 

This new circuit is incorporated in the new : a=Q nhs’ 2 
Ultra ‘“‘Leader 51” and Ultragram. You will no ia b= QK>1 neutralized response 
doubt be interested in listening to them. FREQUENCY c = QK<1 response 


FIG, 2. 


Typical Response Curves for 


RESPONSE _ 


ULTRA ELECTRIC LIMITED 
WESTERN AVENUE - ACTON - W.3 


At th BRITISH INSTRUMENT INDUSTRIES EXHIBITION 


NATIONAL HALL - OLYMPIA + july 4—l4 §T AND 63 
M U REX LTD will be showing 


SINTERED PERMANENT MAGNETS 


SINTERED COMPOSITE MAGNETS 
also TUNGSTEN - MOLYBDENUM: - TANTALUM 


ZIRCONIUM METALS .... . and fabricated 


instrument and valve components 


MUREX LIMITED (Powder Metallurgy Division. RAINHAM ~- ESSEX « Telephone: Rainham, Essex 240 


LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.! Telephone: EUSton 8265 


—t== ACCURACY 
_COUNTS— 


eee a 


There are many times when a 


frequency source is required, the 


accuracy of which can be relied 
upon. 


THE ‘CINTEL’ aa 
R.C. OSCILLATOR ano a 
FREQUENCY MONITOR [i ietetetelel i 


provides any frequency in the range 


10c/s to 100Kc/s with an accuracy of 


+0.005% +0.1c/s and indicates the exact 

value by means of an electronic monitor. ek 
This monitor samples the frequency every 

5 seconds, measures it against a crystal 

and indicates the result on five panel 

meters each scaled 0 -—9. This operation 

continues automatically and thus the 

exact output frequency is always known. 

Full technical details are available in 

publication No. RCI/I. 


~ mmm) CINEMA-TELEVISION LIMITED 


on A Company within the J. Arthur Rank Organisation 
STAND FOREMOST IN THE MANUFACTURE OF 

© Counters & Ch © Metal De @ Oscill © Photo-clectric 
No. 3 Celis @ Cathode Ray Tubes © Geiger-Muller Tubes © Electronic instruments 
British Instrument WORSLEY BRIDGE ROAD: LONDON -: S-E-26 
tnducbice ERGs Telephone: HiTher Green 4600 


OLYMP 

1A SALES AND SERVICING AGENTS : 
July 4—14 F. C. Robinson & Partners Ltd., Atkins, Robertson & Whiteford Ltd., H. Hawnt & Co. Led., 
287 Deansgate, Manchester, 3. 100 Torrisdale Street, Glasgow, S.2. 59 Moor St., Birmingham, 4 


ee AN HO EIR FORAREtoe ae oe 


Wkg. Voltage 


Cap. Range. »F 


150 D.C. 


350 D.C. 


600 D.C 


300 A.C. 


0.004 
0.02 
0.00! 
0.004 
2.5pF 
0.002 
0.00005 
0.002 


o> @o>oro> 


KA, 3/16" x 7/16" 


A. H. HUNT LTD., LONDON, S.W.18. Tel 


WIRELESS 


Worip 


THE MIGHTY MIDGET, mosi recent development in the 
Radio and Electronic field, embodies more than a complete 
break away from traditional ideas of size. Type W99 Midget 
Moldseal! Metallised Paper Capacitor has the clean, neat finish 
of an entirely new type of moulding recently developed by 
Hunt’s. Providing hermetic sealing, this Moldseal capacitor 
is invaluable for use with compact mobile equipment where 
tisk of encountering more than the usual conditions o' 
moisture is incurred. ee E ; 

Though tiny, W99 has a high insulation resistance 
and self-healing characteristics ! you have Capacitor 
problems technical assistance is freely available. Enquiries 
are welcomed ! 


<EGISTERED TRADE MARK 


@ Capacitances up to | uF 350V. D.C 
wkg. and 2 uF 250V. D.C. wkg. are also 
available in Miniature Moldseal Metal- 
lised Paper Tubulars. Type W48 


THE TRADE MARK OF RELIABILITY 


.: BATtersea 3131. Est. 190! 


The Model 1950 A.F. Response Curve 
Tracer is a portable self-contained 


instrument for the 


automatic 


measurement and graphic presen- 
tation of audio frequency response 
curves. 


WEEE For further details write to :— 


FEATURES 
Frequency Range of 50 to 20,000 ¢/s. 
Frequency Scale. Logarithmic. 
The Frequency Sweep Rate is con- 
tinuously variable between 5 secs. and 
60 secs. 
Frequency Sweep System. Recurrent, 
Single Sweep or Manual Operation. 
(For detailed investigation of response 
curve.) 
Input Characteristic of 
Logarithmic or linear. 
Input Impedance 20 megohms. 
Built in frequency calibration markers. 
Built in stabilised power supply. 
6in. dia. screen “of long persistence— 
providing a continuous view of the 
A.F. Response Curve. 


amplifier. 


Model 1900 A.F. Response 
Curve Tracer 


INDUSTRIAL ELECTRONICS 


Makers of Industrial Controls and Precision Instruments 


99, GRAYS INN ROAD, LONDON, W.C.1. 


Phone: HOLborn 9873/4 
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Recipe for Reliability 


k 16. gms. of moulding powder; | gm. of S.R:B.P 
Ta ec sheet; 14 gms. a eo bar; 3 gms. of brass 


strip; 5 gms. of steel strip; 4 gms. of copper 
strip; 


Silver alloy, aluminium wire and steel wire as 
add required. 


— plus 50 years of experience, 


_and the result is— 


ELECTRONIC & RADIO 
APPLICATIONS 


For more than 50 years the name 
Cutler-Hammer has stood for all that is best 
in switch design. Now C-H switches are 
being made in Britain in a wide range of 
3, 6 and 10 amp. types operated by lever, 
plunger, slider or trigger mechanisms. To 
be sure of long dependable service for your 
product with complete freedom from all 
switch troubles, it is in your interests to 

standardise on Cutlez- 
Hammer. 


——_______~4@_________ 


CUTLER’-HAMMER 


p= Orhae SEM Troégess 
: si switches 


inclu 
b 


Carbon and wire-weend 
jiometers 
‘and Radio applications. 


"THE SWITCH PEOPLE” 


N.S.F. LIMITED - KEIGHLEY - YORKS 


Phone: Keighley 4221/5. Grams: ENESEF, Keighley. LONDON OFFICE: 9 Stratford Place, W.1. Phone: Mayfair 4234 


Licensees of Igranic Electric Co. Ltd. for the above products of Cutler-Hammer inc. Milwaukee, U.S.A. 
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QUARTZ CRYSTAL UNITS | 


The Police “999” emergency call system depends for it: 
successful operation on instantaneous radio communicatior 
between Police headquarters and the fleet of patrol cars. Radic 


equipment in the patrol cars is used under the most arduous | 


conditions but it must be available for instant use 24 hours in 
the day. 

No wonder then that more and more Police authorities 
throughout the country are using G.E.C. quartz crystals in their 
radio equipment. 


Pioneering research and experience in making over a million 
For all your | 


units, ensure a product of the highest quality. 
quartz crystal requirements be sure to specify G.E.C. 

Quick delivery service for urgent requirements for experi- 
mental or replacement purposes. 

Write for our leaflet QC.4904. 


SALFORD ELECTRICAL 
PEEL WORKS, 


INSTRUMENTS LTD 
SILK STREET. SALFORD 3, LANCS. 


A Subsidiary of 


THE GENERAL ELECTRIC CO. LTO... OF ENGLAND 
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MODEL WX 


AUTOMATIC COIL 
WINDING MACHINES 


AND HAND WINDING MACHINES 


Wave winding machines for single or multiple coils of 1/16” to 
2” wide for power drive. 


SOLE AGENTS ABROAD 
K. G. Khosla & Co., 22 School Lane, New Dethi, India. 
Etabits Octave Houart, 14 Quai de I’Industrie, Sclessin-lez-Liege. 
Heftye & Frogg, Oslo, Norway, Storgaten, 15. 


R. H. Cunningham P.T.Y. Led., 62 Stanhope Street, Malvern, 
Victoria, Australia. 


ETA TOOL CO 


(LEICESTER) LTD. 
WELFORD ROAD, 
"Phone—53.6 


29a, LEICESTER 


“WEYRAD” 


Bandspread coil units for mixer input—Simplified 
construction with superlative performance. 

In spite of the absence of an R.F. stage the sensitivity 

and image rejection characteristics of these units 

are very good. By their use the construction and 

alignment of bandspread receivers is simplified and 

the overall cost substantially reduced. 


Standard types are available for early delivery. 


TYPE B.S.4.—9 ranges. 
13, 16, 19, 25, 31 and 41 metres bandspread. 
15.7-43, 43-140 and 175-570 metres general coverages 


TYPE B.S.6.—9 ranges. 
13, 16, 19, 25, 31 and 41 metres bandspread. 
43-140, 175-570 and 800-2,000 metres generyy coverage. 


The special 2-section 2 gang " tuning condenser 
supplied as an additional item together with a punched 
coverplate and octal valveholder. 


Coil Unit 


Coverpliate, etc. 
Tuning Scale 


WEYMOUTH RADIO MANUFACTURING 


co., LTD., 
CRESCENT WORKS, WEYMOUTH, DORSET 


Prices : 


94/6 plus 40/10 P.T. 
24/- 
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Frequentite’ is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office : Stourport-on-Severn, Worcestershire. Telephone : Stourport III. Telegrams : Steatain, Stourport... 
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Qualtape Magnetic Tape Recorder 


IMPROVED DESIGN 
NEW FEATURES 
PRECISION MADE 
PERFECTLY BALANCED 
CAPSTAN DRIVE BY 
SEPARATE MOTOR 

%& UP - TO - THE - MINUTE 
DESIGN. RECORD HEAD, 
PLAYBACK HEAD, TAPES 
STOCKED. 


The Ideal Tape Recorder for 
, home, office, board meetings. 
Complete Kit of Parts £13 -13s. Make your own party records. 


FULL PARTICULARS ON REQUEST TO— Vos He Laer eee nm ae 
voice talent. Provide syn- 


ELECTRONIC SERVICE chronised music and speech 
(HALLAMSHIRE) LTD. for home cine. All these and 


many more with “ Qualtape.”’ 


93-95, BUTTON LANE, SHEFFIELD Only tools required— 
Telephone. Sheffield 21690 PLIERS, SCREWDRIVER 


—-M.R. SUPPLIES Ltd 
Gem siete All puesta crs vor: cairo wits tut oeciee se VALVES!! TUBES 


gears In — housing approx. Sin. cube. Ratio 20/1 down. Fitted two shafts 
at right angles to each other. Weight 14 Ibe. £3/17/6 (despatch 4/6) 

INDUCTION MOTORS (Wagner U.S.A.) of high specification. 1/6th HP. 110 v RECEIVING, TRANSMITTING, 
A.C. Body Sin. by Tin. high with 1 fin. shaft, jin. diameter. On-off switch ie mounted 

on the body 1,750 r.p.m, at 60 c. (approx. 1,450 r.p.m. at 60 ¢.). Single phase M A G N E ‘3 R oO N Ss Ld K L z Ss T R Oo N Ss, 


Jn bright now conten, BE. tee, Os kk inedel O9ENL~Eeveer CATHODE-RAY i gu PHOTOCELLS, 


LARGE QUANTITIES 
& GREAT VARIETIES 


IMMEDIATE DELIVERIES FROM 


an ski 


Speed constant at 950 r.p.m., very silent running. For wire recorders, gramo-motors. 
cine projectors, cooling and extractor fans, stirrers, etc. Body 2fin. dia. by 3jin 
long, with shaft fin. dia., new, in cartons, 26/- (des. 1/-) 

SYNCHRONOUS TIME SWITCHES (Sangamo), 200 250 ¥. 50 ©. Capacity 20 amps. 
min. period between operation 15 mins. Model “ A“ provides one on-off sequence 
in 24 hours and has day-omitting device. Model ‘‘ B*’ is the same style but has three 
on-off sequences in 24 hours, but has no day-oMmitting device. Both in black polished 
plastic housing 3jin, dia. and 3}in. deep, with inspection window. 

(des. 1/-). Also SANGAMO 8. MOTORS r 

iin. dia. Two Models availabie, | r.p.m. an x 

SANGAMO G. M , 200/250 v. 50 « 200 r.p.m., 21 '- (des. 64.). All of the above 
are synchronous and self-starting 

DELCO EXTRACTOR FANS, high duty 12in. model, 200/250 v. A.C., mounting 
ring 14in. dia. Silent running induction Motor, minimum Maintenance, 25/17/6. 
Or with protective grille, 26/5/6, both carr. paid England and Wales. Also ex-Govt. 
Brookes industrial Extractors, fitted 1 /6th H.P. Capacitor/Induction Motor, 200/250 v 


WRITE OR ’PHONE:— 


80 c. 1 ph. fitted 12in. 3-blade impeller, dia. 18in. to four mounting lugs. Reversible. 
Depth overal! 13in These very efficient and robust unite are store-soiled, although 


SI VEMENTS, 200/250 v. 60 c. Fitted spindles 
tor bours, "iinutes and sweep seconds hands. 1-bole Mount, silent running, with , 


= cover 3iin. dia. and flex, 27/6 (des. 94.). Set of three plated hands for 5/7in. 


[ance RStON THERMOSTATS (Sunvic) 90/190 deg. F. Capacity 15 rg gees 
A.C. Immersion tube 10in., overall 15}in., brand new, 95/6 ( 1/- 

CAPILLARY THERMOSTATS, range 55 Se des. F. Capacity ae at 280 © v ke 

Tube Sft. long, for air or immersion, 17/6 ( 1/-. 

RESSURE vacuum) GAUGES, 0/15 oR sq. in. and 6/4in, merc., 2}in. dia. 

pone deep, 6/6 (des, 64). Also DEWRANCE, 0/350 Ib. eq. in., in sturdy brass 


Sin so i 4in. oY flange, 14/6 (des. 9d.) 
SELP-PRiMin iMMERSION ELECTRIC PUMPS (As R.A.F.—German version), 


33in. long, — mes immersed up to 30in. Fitted high- -speed precision motor rated 
tor 24 volts D.C., giving plentiful! delivery from 12 v. D.C. Can be run intermittently 
from 16/24 v. AC. Ideal for boats, caravans, greenhouses, etc. Remarkably 
efficient, 37 7G ‘oes 2/6) 
TRIPODS FOR P.A. 


ENGINEER & STOCKIST 
95 STRODES CRESCENT 


STAINES - MIDDLESEX 


TELEPHONE: TELEGRAMS: 
STAINES 397i SHEMANSKEE, STAINES 


PROBABLY THE LARGEST ACTUAL 
(des, 2 


STOCKIST IN ENGLAND 
riizcisiox JEWEL TIPPED GRAMO-NEEDLES. Standard or miniature shank 


ion BUPPLieS Lu, atom Oceripirwt London, wes | |) WHOLESALE & EXPORT ONLY 
Telephone : MUSeum 2958 


RBs. All stee!, extending to 11 ft., e-em 6in. 
ot tae about Sft.. very rigid and sturdy, §5/- (des. England, 5. 
TURE RELAYS S.A. type 1604) ares: lin. cube, 2 ‘pc. resistance 
650 ohms, switching 1.5 amp. (mains voltage), 
arr (Admiralty mode] W Y0023). Galibrated in three ranges, 500/1,000 
1,000/2, 000 /4,000 Gauss, direct reading Witb polarity indicator and probe 
tor or hull gap of ljin. Brand new in portable case 12in. x Sin. x Gin. 25/10)- 
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A.T.M. 


WIDE BAND MATCHING UNIT 


The “A.T.M.” wide band matching unit is 
designed to meet the need for matching 
different impedances over an extensive 
frequency range. The type shown here is 
for matching a 600-ohm balanced open- 
wire feeder from a receiving aerial to a 
75-ohm unbalanced coaxial cable. Altern- 
ative types can be provided for match- 
ing other impedance values, either 
balanced or unbalanced according to 
individual requirements. The units are 


Dimensions 7” x 4}” x 2}" overall. Weight 


4ilb. approx. Construction complies with compact and light in weight. 
climatie and weather-proof requirements of 


the relevant Inter-Service specifications. Please write for full details. 


Characteristics of Wide Band Matching Transformer. 
6002 Baloneed’ 750 Unbalanced. Power rating: 1 watt. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


(RADIO & TRANSMISSION DIVISION) 


Strowger House, Arundel Street, London, W.C.2 
Telephone: TEMple Bar 9262 Telegrams: Strowger, Estrand, London 
STROWGER WORKS, LIVERPOOL, 7 


14061-8323, 
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MYCALEX TELEVISION 
==———\ pIPOLE and REFLECTOR 
Simos : AERIAL MOULDINGS 


@ Watertight assembly. 
@ Long leakage path. 


@ Element rods reinforced by 
the inserted metal tubes, 
at a point where fracture 
is liable to occur. 


@ Mycalex has high surface 
resistivity to moisture 
under damp conditions. 
Great physical strength due 
to nature of Mycalex which 
is a bond of Mica and Glass. 

@ Electrical connections easily 
accessible by means of re- 
moving the tough rubber 
end cap illustrated. 

"Phone : CIRENCESTER 400 or send enquiries to 


MYCALEX COMPANY LTD * ASHCROFT ROAD °- CIRENCESTER GLOS 


MOTORS & PICKUPS | Precision ELECTRICAL MEASURING 


for MICROGROOVE RECORDS | INSTRUMENTS by S| = A M 


Reveesious MENG LAND 
This Bench type portable 
instrument is used in many 
laboratories where consistent 
accuracy is demanded. Single 
or multi ranges for D.C. or 
A.C., calibrated to customers’ 
requirements. Sizes 34", 4° 
or 6” instruments. Accuracy 
B.S. First Grade. 


The 44° square type instrument is 
our new design embodying all the 
latest improvements. It has a 

B.S.R. MU-I0 yey for large open scale so much desired 
meetin ti oe he “lO Ture, for modern switchboard practice. 
— e r 2 The case is of black bakelite, and 

table. (02S. .. ze, - £3: 15: 0 the instrument can be supplied in 
MU-14 de-luxe model with | all ranges for D.C. It can be also 
ROTACAM instant speed chang | fitted with a metal rectifier for 
for 33, 45 and 78 r.p.m. ..  £7:3:4 | A.C. working. Accuracy B.S. 


First Grade. 
ACOS 6-20 pickups, stan- 
dard... eaaye de " £3 Pe 11 : 5 Prices on application. 


GP-19 LP microgroove head only £2 : 3 > 4 ROMPT DELIVERY AND TWELVE MONTHS’ GUARANTEE 


Delivery from Tith 0 | SIFAM ELECTRICAL INSTRUMENT CO. LTD., 
‘jee § - | LEIGH COURT - TORQUAY - Telephone: TORQUAY 4547/8 
o Z 


19263 
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Festivals 
are In Fashion 


& To us our 21st Birthday on July 26th is an 
3 de event—an occasion for family celebrations. 
To others it is no more than an indication that we have been 
manufacturing loud-speakers long enough to know some- 
thing about them. 

What we have learned through the years is expressed 
in our products—a range of precision-built Reproducers 
combining quality and reliability with competitive price. 

What other people have learned about us is reflected 
in the fact that those products are specified by leading 


radio and television manufacturers not only in Britain, 


but in North and South America and ave 
many other markets of the world. 


REPRODUCERS AND AMPLIFIERS LIMITED 
VOLVERHAMPTON - ENGLAND 


Telephone Wolverhampton 22241 (5 lines) GC Telegrams: Audio, Wolverhampton 


E 


: 
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Price complete with engraved control panel 


Exchange Ltd., Tele-Radio (1943) Ltd. 


£17 .10.90 
Also obtainable from—Webb's Radio, Gramophone 
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The © 
‘RD BABY DE-LUXE’ 
Amplifier 


SPECIFICATION 
% Push-pull output stage. 
* + |! DB . 15-30,000 cps. 


* Distortion at 5 watts not exceed- 
ing .5% total harmonics at 
1,000 cps. 


% 24 DB. overall N.F.B. 


Pre-amplifier 

* + | DB. 20-20,000 cps. 

* Mic., p.u., and radio inputs. 
%& Bass and treble cut and boost. 


* Controls can be adjusted to com- 
pensate for all types of recordings. 


Telehone: TiDeway 1723 


ROGERS DEVELOPMENTS CO. 


“RODEVCO HOUSE” 
116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.10 


HOME STUDY 


backs radio experience with 
sound technical knowledge 


MANY men who wished to link their radio experience with a sound 
technological background have received successful instruction by means of 
an ICS Course. Its value has been proved not only to amateurs but to men 
who already have a professic nal interest in radio and television engineering, 


including those taking qualifying ex i te is i juable, also, to 
students who wish to prepare themselves for a job in this field. Courses of 
instruction covering radio and, if necessary, television, include the following 
Complete Radio Engineering . Radio Service Engineers . Radio 
Service and Sales . Advanced Short-Wave Radio . Elementary 
Electronics, Radar and Radio - Television Technology. 


And the following Radio Examinations 
British Institution of Radio Engineers . P.M.G. Certificates for 
Wireless Operators . City and Guilds Telecommunications . 
Wireless Operators and Wireless Mechanics, R.A.F. 


Students intending to sit for the above 1952 Examinations should enrol 
NOW for Courses in preparation 


Using a specially prepared study programme students will complete cheir 


Course, with time for revision, before the examination date, when they 
will sit with full confidence of success. 


(I.C.S. Students are coached until successful) 
Write today for our FREE * RADIO” booklet which fully describes 
the above ICS Courses and the facilities for the complete study of Radio 
and/or Television technology. The ICS Advisory Department will also give 
free and impartial advice on the need for and the means of instruction. 


GENEROUS DISCOUNT GRANTED TO ALL MEMBERS OF 
H. FORCES. 


Sp lesnualtipnle 
CORRESPONDENCE SCHOOLS 


Dept. W.L.24., International Buildings, Kingsway, London, W.C.2 
me 


.+-at LESS cost, too! 


The P. Tax increase to 

663% on new receivers 

makes listening very ex- 

pensive. Build your own, 

simply, efficiently and 

more cheaply by means 

vf the preaiigned Osmor 

“Q"’ Coilpack. it does 

a fine job without «a 

whistle, and assembly is 

easy—just five connections made in a few 

, 4 minutes and you'll have reception equal co 
Bee the finest money can buy. 


| ‘Q' COILPACKS 


25 unit of the 
Send 5d. (stamp) for free cirewits and new iliustrated lists 
omponents. 


TR. 1196, Type 18 and 
of Coils, Coilpacks and all Radio C 


Wartime Utility re- 

receivers and others. 
OSMOR RADIO PRODUCTS LTD. (Dept. W.20) 
BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY 
GREENENEEEWERE Ts cphone: Croydon |220 Sanaa 
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lhe new SG.C 


Types 6705A and 6706A cathode-ray tubes 
have now been introduced and replace the types 
6703A and 6704A respectively for all equipment 
purposes. The new tubes have a practically 
flat screen and a design-centre maximum anode 
voltage of 10 kV. 


In all other respects, these latest types are similar to those 
they replace: aluminised screen for longer life and 
outstanding brilliance; external conductive coating, which, 
in conjunction with the internal coating, can be used as 
‘the E.H.T. reservoir capacitor; and the standard inter- 
national octal base. 


Heater ratings: 


6705A. 6.3 volts. 0.5 amps. approx. 
6706A. 0.3 amps. 10.5 volts approx. 


Detailed information on these tubes, and Osram Valves 
suitable for television, may be obtained from: 


OSRAM VALVE AND ELECTRONICS DEPT. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2, 
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SSS oncuestrat MUSIC BUILDUPA 
Fe | >) JOHN'S WEDDING SOUND 


VARIETY Li BRARY 


° _ 

MARY'S 21;:: PARTY FOR PLAY-BACK 
The Soundmirror is an amazing instrument on which you produce your own recorded 
entertainment. Favourite music or radio items, important events in your family’s 
history—all these can be built up into a library for play-back whenever you wish— 
treasured sound memories ; and unique entertainment for the future. 
Models from 7 

The Soundmirror has many other applications—it is in daily use in the professions ; in teaching and for 


£69. 10.0 religious and political activities. 


exclusive of . . Call on your local radio dealer and hear your own 
- voice recorded or write for literature or a demon- 
stration by appointment to the manufacturers. 


microphone 


Ore ea 


Now available in England—the book 
‘Magnetic Recording’’ by Dr. S. J. Begum. | 


A comprehensive treatise. Price 25s. post 9d. extra. | 


” 


THERMIONIC PRODUCTSLTD. 


(DIV. SM/WW), HYTHE, SOUTHAMPTON, bythe 3265. London Showrooms: MORRIS HOUSE, JERMYN ST., S.W.1. WHi 6422 
Sales and Service Centres: Manchester, Birmingham, Bristol, Leeds, Newcastle, Glasgow, etc. 


a 
‘\ 


AMBASSADOR ) 


ag 


BSR Induction Motors 


) ~—:p 
resent with hide 
the 


FOUR POLE MO TV. 4 12" 


A precision engineered well CORNER 
balanced motor, designed to give . CONSOLE 


constant, trouble free performance 
indefinitely, This motor is used Specially selected for 
extensively in many wire and tape — the Festival of Britain 
recorders, and gramophone units ind showing in Homes 
now manufactured. nd Gardens section 
. . " : ae st 
Note these features :—Fully pro- Se ea diaherch 
tected + Dual voltage range + . 
Negligible external magnetic ficld « en Dleacingly “a 
Oil impregnated self aligning pth ae 
bearings + Speed constancy and silent Speed (light) 14 orpm. Torque Fits inte the corner 
running. 3 inch ozs. Weight 17 Ibs. of a room and 
provides easy viewing 
for all on its full-sized 
TWO POLE MOTORS SR! & SR?. 12° aluminised screet 
A rugged and highly efficient motor that will stand heavy pee ogeony from 
overloads, and for intermittent ratings is capable of giving up to ane Bt erat atin 
twice the rated power. Used extensively in many motion disPlays, ; 
fans and gramophones now manufactured. SR! MODEL: Speed | CASH PRICE 


| (light) 2750 f.p.m. Torque 3.0 inch ozs.—Weight 2.31 Ibs. 
SR2 MODEL; Speed (light) 2750 r.p.m. Torque 2.0 inch ozs £89 . 17.6 


Weight 1.7 Ibs 


Literature gladiy sent 


7. . ° peas 
.. Leaders in their field 
Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3 


AMBASSADOR RADIO PRINCESS WORKS ' BRIGHOUSE ‘ YORKSHIRE 
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Tavior 


Tunniclifi & Co... Led. 
London Off 1 { t t 
elephone 


Wrmetess Wortp 


UNITED INSULATOR 


TELEPHONE ELMBRIDGE 


BUILD & SAVE! 
ANYONE® can build our handsome SUPERHETS! And the 
knowledge that the performance will equal that of Seti 
built units at double the cost, will make you EXTRA PROUD ! 
~ ty ** fans '’ already know the secret lies in using our 

GNED TUNING UNITS comprising the famous 3 band 


ry ~ 40 Coil packs, ‘“‘ MM "’ L.F.T.’s, new Bin. x 6in. 3 colour Dial 
and gang—ALIGNED, MATCHED AND SEALED, on Long, Medium 
and Short bands 
* ALL PARTS AND UNIQUE “ EASY AS A.B.C " CONSTRUC- 
TION SHEETS AVAILABLE. NO TEST GEAR REQU'RED! 
pie th for Connoisseurs :—Our 40 FEEDER UNIT, with r.f. s 

d Hi-Fi switching for local stations, and 10 w. push pull ae y 
AMPLIFIER with variable negative feedback is the TOPS ! 
For full details, eleven circuits, data, etc., send 2/- NOW te NEW 
ENLARGED EDITION of “Home Constructor’s Handbook.’ 
This is definitely the best value on the market to-day ! All items 
supplied by MAIL ONLY from :— 


® 694 LEA BRIDGE ROAD, E.10 
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SURBITON SURREY 


CABLES ALANEL 


TOLWORTH 


SEAMLESS OWE-PIECE 


METAL BELLOWS 
ies of : 


Combining the cast 
sid ee a ed flexing 
capable 0 of repeat ee 
A container which <1 

“ herm etically seal 

3 A packless gland 


Hydraulically formed by a 
process unique in this country 


lati Mm 


for Automatic coolant reg 

for pressure change. Packless gland to seal spindle 
in high vacua. Reservoir to accept liquid expansion. Dashpot or 
delay device. Barometric measurement or control. Pressurised 
couplings where vibration or movement is present. Dust seal to 
prevent ingress of dirt. Pressure reducing valves. Hydraulic 
transmission. Distance thermostatic control. Low torque flexible 
coupling. Pressure sealed rocking movement. Pressurised 
rotating shaft seals. Aircraft pressurised cabin control. Refriger~ 
ation expansion valves. Thermostatic Stream Traps. Pressure 
amplifiers. Differential pressure measurements. Thermostatic 
operation of louvre or damper. Write for List No,N-800-1. 


_ by CRAYTON 


Drayton Regulator & instrument Co. Ltd., West Drayton, Mdx. « W. Drayton 261! 


mtn sain 
See ee eee een 


gic 
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Outstanding in its class... 


CAL RESPONSE CURVE 
O AMPLIFIER) TYPE) 243 
ISOHM RESISTANCE 


DECIBELS 


~s 
INE CONTROL Z 


' ! ' ! ' ! ' ' ' ! 
10o §=—«- 200 500 1000 2000 S000 10,000 20p00 5Q900 1I0gp00 
FREQUENCY CRS. 


The METROVICK audio amplifier 


The type 243 amplifier is designed for use with high grade public TYPE 243 
address systems, for the connoisseur of quality and for industrial ap- 

plications where faithful response over the audio range from 30 to 15,000 

cycles is required, This Metrovick instrument is outstanding in its class 

and provides an output of 20 watts. 


SPECIFICATION 


Response: + 1 db from 30 to 15,000 c/s at zero position of 
Supply: 200/250V 50 c/s single-phase; consumption approx- tone control. 


imately 170 VA for full output. Controls: These are recessed to avoid damage and are 
Input: Gramophone not exceeding 0.2V for full output. illuminated when in operation, 
Microphone not ‘exceeding 0.02V for full output, The two Dimensions: 18i°8#'< 10%" 
circuits can be mixed as required, Well: cel. ae . 


: h ohms. 
lenpodance: 7 chum, 15 cleus end 46 Finish : The instrument is housed in an attractive steel case, 


Output: 20 watts with negligible distortion, stove enamelled in cream or blue as desired. A leather carry- 
Tone Control: Continuously variable, ing handle is fitted. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, TRAFFORD PARK, MANCHESTER, 17 
Member of the A.E.1. group of companies . 


LE ENCUG SD Applying Electronics to Industry 


R/E 101 


Wrreitess Wori_p 
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Three heads 
are better 
than one! 


Yi XN N yy, 
\\ 


\y 


S 
Ss 


\ 
Aaa” 
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For Standard and Microgroove Recordings 


Green Spot with .oo1” radius sapphire for micro- 
i groove recordings. 

Red Spot with .0o25” radius sapphire for modern 
standard recordings. 


Yellow Spot with .0c03” radius sapphire for older 
standard recordings. 


These pickup heads are fitted with an easily 
replaceable armature system complete with a semi- 
permanent sapphire. Armature mass 20 mg 


Pitt 
Z a 
cA 


hz 


Connoisseur: 


Extremely low mass at needle point (4/5 mg. 
only), allowing for reduation in downward 
pressure to 10/12 grams for standard recordings 
and 5/7 grams for microgroove recordings. 
Prices: With one head {400 plus £1 148 
Purchase Tax. Extra heads each {2 100 plus 
£1 1 8 Purchase Tax. Spare armature system 
with sapphire 14/8 including tax. 

Licenced under Letters Patent No. 586900 and/or 615424. 


oduct 
pit 


Attittds 


Telephone: HALIFAX 69169 
Manufactured by A. R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane. Brighouse, Yorks. 


THE TALK 
MODERN 


OF 
BUSINESS 


is the “DICTOREL” 


This is the machine YOU have been waiting for—but you 
need wait no longer, because A.C.E.C. can supply you without 
delay. It is the last word in dictating machines, and has just 
the features every executive dreams of—unerring efficiency in 
“ taking down” by a secretary who does not interrupt, catches 
every word and, by the flick of a switch, reads back exactly 
what you've said in the way you've said it! If you wish to 
correct your last sentence, you simply re-dictate the improve- 
ment you want, and the previous wording is automatically 
obliterated by recording the new. 


Exclusive distribution in England and Wales by : 


THE TREVOR-JOHNSTONE CO. LTD., 
169-174, SLOANE STREET, LONDON, $.W.I. —_— Tel: SLO 6198-6199 


Exclusive distribution in Scotland by : 


LAND, SPEIGHT & CO., LTD., 
73, ROBERTSON STREET, Glasgow, C.2. Tel.: Central 4955 


ATELIERS DE CONSTRUCTIONS 
ELECTRIQUES DE CHARLEROI (Belgium) 


56, VICTORIA STREET, LONDON, S.W.!. Tel.: ViCtoria 3662 


“You re CERTAIN to get 
it at ARTHURS!” 


% VALVES: We have probably the largest stock of 
valves in the country. Send your enquiries. 
AVO METERS IN STOCK 

Avo Mode! 7 

Avo Model 8, high resistance 

Avo Mode! 40 

Heavy Duty 

Valve Tester 

Avo Minor, AC/DC model 

Electronic Test Meter 

Signal Generator ‘ 

Valve Characteristic Meter 

Universal Bridge 


fx Demonstration of Philips Projection Television set in our showrooms. 
TAYLORS METERS 


DECCA PICK-UPS 
DECCA HEAD ............... 
ADAPTOR for Garrard ...... 


All goods subiect to price alterations and 
being. unsold. 
LONDON’S OLDEST LEADING 
RADIO DEALERS 


List on request. 


EsT. 
1919 
GRAY. LTO. ; con. 
PROPS: ARTHUR or fom = order 
Our Only Address. Gray House, 150/152 Charing Cross Rd., 
W.0.2 


, W.C. TEMple Bar 5833/4 and 4765 
ELECTRICAL, TELEVISION & RADIO ENGINEERS 


Reta 
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ENCLOSED RACKS 


Imhof rack units are the most up-to-date enclosed 
racks available. They are made as standard in 
6ft. and 4ft. sizes, to take /9in. panels and are 
19in. deep. Semi-standard variations are depths 
of 24in. and widths to take 22gin. panels. Multiple 
assemblies of any number racks can be built 
up requiring = two of the hinged end doors 
per assembly. he illustration is of a 3-unit 
assembly, showing one panel half extended on 
telescopic runners, the desk unit, and the gram 
unit which are standard extras. Also available 
are mobile bases for single units, and a large 
selection of panels, handles, chassis, brackets, 
etc. Special quotations can be given for non- 
standard variations. Write for illustrated leaflet 
giving full information. 


IMHOF'S 7 


ALFRED IMHOF LTD., 112-116, NEW OXFORD STREET, LONDON, W.C.1 
Telephone : MUS. 7878 (20 lines). 


Regd. Design No. 85545! 


THE LOWEST EVER 
COILS and nme TRANSFORMERS CAPACITANCE OR 


ATTENUATION 


IMMEDIATE 
DELIVERIES 


ELECTRO TECHNICAL ASSEMBLIES . iN fovea 
WEST nae. > =. LEONARDS-ON-SEA Sane aay 
: Hastings 47! DA ADIO £ 
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THE HISTORY 
OF PUBLIC ADDRESS 
SYSTEMS IS THE 
HISTORY OF TANNOY 


A FEW MILESTONES 


Tannoy ena | bs 
mains 


Royal Jubilee R.A.F. 
Review at Mildenhall and 


S -inforcement s 
World, tb une 
ow House of Commons 
Chamber, Church, 
louse Westminster 
uipment for the new 
United Nations Build- 
ins in _ York, and 
House of 

Lords. 


* Remember, all the resources of the 
Tannoy organisation, backed by unrivalled 
experience in electro-acoustical engineer- 
ing; are at your disposal. 


WirELEss WorRLD 


\TANNOY’ 


still the Pioneers of 
-Electro-Acoustical 
Engineering 


The achievements of the past have been due to the 
TANNOY policy of producing Sound Systems as 
complete specialised entities, Microphones, Loud- 
speakers and Amplifiers are all developed in our own 
Laboratories, from whence come the following out- 
standing examples of electro-acoustic engineering. 


The Cardioide Unidirec- 
tional Microphone. 


The TANNOY Cardioide is the only 
Microphone of this type available in 
Great Britain. A quite exceptional 
frequency response coupled with a 
controlled 

directional 

characteristic 

renders possible 

many sound re- 

inforcement in- 

stallations 

which have 

hitherto been re- 

garded as im- 

possible. 


The Dual Concentric Loudspeaker 
system for the first time enables a 
standard of reproduction to be achieved 
which has in the past been associated 
only with a laboratory system costing 
hundreds of pounds. A uniform 
frequency response between 30 c.p.s. 
and 20,000 c.p.s. coupled with negligible 
distortion product and outstanding 
transient response give an entirely 
new meaning to the term high fidelity. 


SOUND 


Once again TANNOY lead the way with 
the first unobtrusive Microphone to 
appear on the British market, excellent 
sensitivity and frequency response, and 
above all the revolutionary styling of this 
Microphone commend it to the attention 
of all those who like to keep in touch 
with the latest developments in P.A. 
Engineering. 


RENTALS LIMITED 


WEST NORWOOD, LONDON, S.E.27 
Te‘ephone: Gipsy Hill 1131 (7 lines). 
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For critical analysis 


or routine production 


The 1684D/2 Cathode Ray Oscilloscope has been 
designed to meet these diverse requirements 
of laboratory, field and production units. 
Symmetrical d.c. circuiting is employed 
throughout, the amplifiers having a high and 
uniform sensitivity from zero frequency up to 


- (ff 


Ly 


a 


FURZEHILL LABORATORIES LIMITED 
BOREHAM WOOD, HERTS. TEL: ELStree 3940 


a 
‘Selhwist’ 


ous RADIO a= 
PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 
NEW “HIGH FLUX” 1951 MODELS 


HIGH FIDELITY 
SPEAKERS 


The World Famous 
12” triple cone. 


12” Single Cone 
M 


Aad 


Because of their Hi The S. G. BROWN Type 


Sensitivity the S. G. “K” Moving Coil Head- 
WN Type ‘‘F’’ phones supply that High 

(Featherweight) Head- Quality Reproduction so 

phones are a popular essential for DX work, 

choice by all requirin monitoring, laboratory 

efficient, long, an Purposes, etc. 

dependable service. 


D.C. Resistance 4,000 ohms. D.C. Resistance 47 ohms. 
Impedance 14,000 ohms at impedance 52 ohms at 
1,000 c/s Sensitiviry 8 db. 1,000 c/s. Sensitivity 1.2 x 
below | microwatt per bar 10-"* watts at | ke/s. = 0002 
at 1,000c/s. Weight 9 oz. Dyne/CM?. 


el. 
18” “ Duplex ”’. 


Write for illustrated list 

and technical details of 

SPEAKERS, TUNERS and 
AMPLIFIERS. 


BAKERS ‘SELHURST’ RADIO 


Dingwall Road, Croydon SG Brown 1a. 


a - Telephone: CROydon 227172 SHAKESPEARE STREET, WATFORD, HERTS. 
SSSQSBRRBSRSRRERRECERBBeeee () 


Send for Brochure ““W.” It gives details of all types of 
S. G. Brown headphones. 


Wirecess WorLD 


a at re 
_ Ferrograph, Series “‘ L ”—Utilising 2 modi- 

» fied Wearite “ Tape-Deck,” the Ferrograph 

© Model L.67 provides a 

- giving up to 4 minutes at 74” per second or 8 minutes 


rd effects or indeed, any position where the requirement 
ieee nnmone. Seen eee see 


g Ferrograph, Series or§ + pitpsccinapesdicen providing 


broadcasting 
_ conditions. Model “ Y” (not offered for general sale), provides 
inter alia the facilities of two side-by-side tracks, three tape speeds, 
"viz. 7)’, 33” and 1]” per second, 600 ohm inputs and outputs, remote 
_ contro! and voice/signal operation, 


British Ferrograph Recorders are designed and manufactured 
> Wright & Weare Ltd. 


“@ The Ferrograph, combining ~~ 
operational simplicity with fidelity, ~~ 
is universally acknowledged an out- 
standing magnetic tape recorder of 
British design and manufacture. 
Among its users are numbered 
educational establishments, broad- 
casting studios, scientific and re- 
search organisations as well as a 
host of discerning music-lovers to 
whom quality recording and repro- 
duction are first essentials. 
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TELEVISION 
H.T. & E.H.T. SUPPLIES 


Considerably reduced in size for any given output, “* West- 
alite ’’ rectifiers have proved themselves the most efficient 
for supplying H.T. and E.H.T. to radio and television receivers, 
and are extensively used in many well-known sets. 

The miniature 36EHT tubular type rectifiers for €E.H.T. 
supplies to the cathode ray tube are so light and small they 
can be soldered direct into the wiring of a receiver, anchored 
solely by their tag connectors. 


If you require full information concerning 


@ WESTINGHOUSE) 


ESTALITE 
METAL RECTIFIERS 


send 6d. in stamps for a copy of “ THE ALL METAL WAY ”’ 
to Dept. W.W.7. 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD.,' 82, YORK WAY, KING’S CROSS, LONDON, N.! 


the AC power you require 
from your DE supPY 


Jira y 
5 PPI ime 


— if you connect it 
with flex to your main 
set you will then have 
radio in tworooms at 
the same time. Yes, 
it is lovely isn’t it ? 
This one is called the 
ses a ; Major—a lovely cabinet—in fact 
} eS ; x lovely a neagerd for = a Sir. Yes, 
it stops all that messing about when you have company— ft. f. 
no na to move ale main set shout if you om a D C:/A C CONVERTER 
Richard Allan speaker. Yes Sir, £3 15 0. Thank you, Sir. 


Consider these advantages and buy a 


Models for ® Radio-grams and 
Richard Allan extension speaker. Autochange Radio-grams 
BABY .. 476 MINOR ... 63/- MAJOR ... 75)- | (inc. 3-speed motors) 
STANDARD DE LUXE COnsoLs PRESTIGE ® Radios 
4412 6 & 6 0 619 6 e149 6 


Models for Electric Gramophones from £8, plus 10%, 


®@ Televisions, etc., 


from £10.15.0, plus 10% 
input, 6, 12, 24, 32, 50, 110 or 200/250. D.C. 
Output 230V. 50 or 60 c/s 


RADIO LTD.,. BAFFLETTE HOUSE, BATLEY, YORKSHIRE see FORTESS ROAD, LONDON, NWS 


Please note thet * BONNIE’ and “ JUNIOR” models are now out of | Telephone : GULiiver 5165 
production. ' Overseas Enquiries to nearest E.M.1. Organisation Depot. 
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Introducing the lesser known 


pages of our catalogue 


LIMITED 


MARCONI INSTRUMENTS 


TRANSMISSION MONITOR 


Type OA 118c 


One of the more specialised examples 
of our Communications equipment, the 
Transmission Monitor takes care of 

ing duties in the main- 


make up the T 
adapted to the specific requirements of 
the user. 


TRANSMISSION MontToR OA118C covers 
wavebands 12 - 100 metres or 190 - 1650 
metres. Direct-calibrated instruments 
read Noise Level in db., percentage 
Distortion and Modulation percentage, 
an Over-Modulation warning light is 
incorporated. The main components 
comprise Modulation Measuring Unit 
incorporating peak modulation monitor 
and noise and distortion measuring 


MARCONI! INSTRUMENTS LTD., St. Albans, Herts 


circuit; a Filter Unit (single or six- 
frequency) ; single or six-frequency 
Oscillator Unit for test-modulating the 
transmitter giving a high purity wave- 
form output with variable output control; 
and a Power Unit supplying from a.c. 
mains both Oscillator and Modulation 
Measuring units. Aerial terminating 
unit, connection panel and jack. panel 
are embodied in the standard equipment. 


Telephone: St. Albans 6161/7 
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Its NEW... the 


Whartedale 


SUPER 5 LOUDSPEAKER 
A highly efficient Treble Speaker ... 
with small bakelised cone for wide diffusion and high-flux THREE SPEAKERS 


magnet for wide response. 


a ” : pA Where a two-speaker system with crossover 
Effective cone diameter 34’. 
¢ z : z network at 1,000 ¢’'s is already in use, the 
Flux density 13,000 lines. ; ; 7 
Vx . a Super 5 may be mounted in parallel with the 
Aluminium speech coil 10 ohms or 3 ohms. 
: ; ; : existing treble unit, or a ‘5 mfd. condenser 
Die-cast chassis. Cloth suspension. j 


Effective range 3.000 to 20.000 ‘c/s could be inserted in series with the speech 
y ge 3, 20, 8. 


coil of the Super 5. If the H.F. output is 


Small open Baffle, Veneered Walnut, then too strong, the two treble units may 


Oak or Mahogany, available at. . 50/- - £4 12 6 : . 
Crossover unit 3,000 c's fied sags a: 48). Price =~ - be used in series instead of in parallel. 


Telephone: IDLE 46! 


WHARFEDALE WIRELESS WORKS - BRADFORD ROAD - IDLE - BRADFORD - YORKS 


oa oe 


SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s 
Price £7 .10.0 


Several o! the scientific As manufacturers engaged solely in the production of signal generators 
. ‘ F i we confidently claim our New TYPE 10 to be the finest instrument 
Technical Adviser : instruments displayed in value obtainable. Equally suitable for the testing of radio and 


the Festival of Britain television receivers, it is the ideal instrument for the service engineer 
[ H DAVIS exhibition are housed in j or home constructor 
59, BROMPTON RD. | Widney-Dorlec cabinets. @ 100 Kc/sto 100 Mc/s @ Modulated or dulated carrier @ Direct 


calibration @ Adjustable 400 c.p.s., AF signal @ Stable RF oscillator 
LONDON, S.W.3. if you do not already know Large, easily read scale @ AC mains operation 


about this unique cabinet Obtainabie only direct from the manufacturers. Send for full technical 
system, write for details. details or call at address below 


MANUFACTURERS HOMELAB INSTRUMENTS 
eT ee 68a, COBDEN ROAD, LONDON, €E.ll 


WIDNEY WORKS: BIRMINGHAM 4 Telephone : LEY 565! 


2 * Grams: Superfine Bumunghare.¢ 


Xs 


For over twenty-five years we have 
been supplying ** WIRELESS 
WORLD "’ readers with good quality 
Radio and Electrical Equipment 
promising and giving PROMPT and 
EFFICIENT SERVICE either for 
CASH ORDERS or on EASY TERMS. 


At the moment the supply question 
is difficult and our stock of Radio 
items is limited, so this month we 
can only offer you the following 
FROM STOCK :— 


CONNOISSEUR 2-SPEED 
GRAMOPHONE MOTORS 


334 and 78 r.p.m. Full 12in. turn- 
table, Synchronous type motor, 
virtually vibrationless. Without 
pickup. Cash £20/19/3, or £6/10/- 
with order and 8 monthly instal- 
ments of £2. 


STUART ELECTRIC 

CENTRIFUGAL PUMPS 
The Pump of many uses 
For Science Laboratories, Industrial 
purposes, Garden Fountains 2nd 
Waterfalls, Stuart Pumps are reliable, 
economic and efficient. All parts 
are of non-rusting material. 
water gland is leak-proof. ill 
sizes in stock from 100 to 1,000 
gals. per hour capacity. 

Iustrated literature on request. 
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CLEAN - CLOSE - SMOOTH - FAST 
That's the way it is with 


REMINGTON 


Blue Streak 


ELECTRIC DRY SHAVER 


Even if you have the toughest beard and tenderest skin the 
Remington will give you the easiest and most refreshing shave 
you have ever had. 


You may be sceptical at first, but it really does give a better, 
more pleasant and quicker shave than the soap and blade 
method, It is because we are so convinced you will agree, that 
we offer to send either model on TEN DAYS’ FREE TRIAL 
on receipt of deposit. 

Four models are available and all have the improved diamonu- 
honed Blue Streak Head in combination with the famous 
Remington Round Head. 

THE ‘FOURSOME ”’ (for average beards). Cash £7/16/5, 
or 30/- with order and 7 monthly instalments of 20/-. 

THE “‘FIVE"’ (for stubborn beards). Cash £8/17/7, or 50/- 
with order and 7 monthly instalments of 20/-. 

Both above models AC/DC 210/250 voits. 


DUAL-VOLT * FOURSOME.” Cash £9/6/3, or 60/- with order 
and 7 monthly instalments of 20/-. 


DUAL-VOLT “FIVE.” Cash £9/15/8, or 70/- with order and 
7 monthly instalments of 20/-. 


Ideal for the traveller! For use on 110/150 and 190/250 volts 
AC/DC. 

Supplied in beautiful silk-lined case. Prompt despatch per 
registered post. Write for the free Remington Bor 


The L. R. SUPPLY COMPANY Ltd. 


(LONDON RADIO SUPPLY COMPANY) 


BALCOMBE . 


(Telephone: BALCOMBE 254) 


SUSSEX 
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THIS G.E.C. ADVERTISING 
MEANS NEW BUSINESS 
FOR YOU 


The advertisement on the left for G.E.C. 
Sound Systems is appearing in FACTORY 
MANAGER, MAKER UP, MASS PRODUCTION, 
TAILOR AND CUTTER. Follow up this adver- 
tising by ‘tying up’ with your own loca) 
publicity . . . and take full advantage of 
G.E.C. technical co-operation 


THE GENERAL BLECTRIC COMPANY LIMITED 


MAGNET HOUSE, KINGSWAY, LONDON, WC2 


BM , 
Instruments | 


3 WAY PICK-UP FOR STANDARD AND 


The CONSTAC 
LONG PLAYING RECORDS 


Transformer 


A versatile constant 
voltage transformer which 


provides a fully stabilised 
Goldring introduces Pickup 150, incorporating the first British h y in additi 
Magnetic Cartridge. Cartridge 150X available separately. The — supply dition 
movement of this Cartridge is of balanced armature construction, to a variety of stabilised 
and combines high output with wide frequency range and excep- 7 : j 
tionally low tracing distortion. Needle armature is easily replace- H.T. Outputs. Available 


able by user. in a range of types suitable 


Data | 78 r.p.m. & 45 and 334 wpa. | for 110v. or 230v. 50 or 
| Armature resonance | 16 ke ; jive. i 60 c/s supply and for loads 
| 70 


Output a mV Equivalent to 150 mV of 20VA to 300VA. Output 
Tracking weight 15-20 grms. 7 mong es voltage maintained within 
Seplus i 003 code blue Tol vote yellow | 1% over working —_e- 
Gomerehentiee ielermation service on circuitry available to users. ‘ 


* Made under licence by The Banner Electric Co. Ltd. 


ERWIN SCHARF |, 
49-5la, DE BEAUVOIR ROAD, N.! ELECTRONIC INSTRUMENTS LTD 


- Telephone : CLissold 3434 


Write for full technical information to :— 


17, PARADISE ROAD R'CHMOND~ SURREY EN 


TELESONIC 4- venue Bg ty PORTABLE | 
(Fixed Range). YA4915. Includes 


| 


three XH and one XP Hivac midget valves. 
Can be dapted for Deaf Aid or Midget | 
Receiver, but we do not supply information | 
on this point. Batteries required 8 v. L.T., 
97 v. HLT In metal case, size 5} x 7 x 2in. | 


Weight 4lb., less batteries. Carr and 45/-| 
- | 


packing 2/6. 
Illustration shows chassis partly removed | 


from cabinet.) 


VIBRATORS, 2-VOLT, Type RT66. 
self-rectifying. Output 200 v. at 60 mA. | 
Made by Electronic Labonstesios Inc., 7/6. 
ne Type 660, 6-volt 4-pin American 


base 


NEW NIFE ACCUMULATORS. 


amp./hours for 8 hours. 


7-pin | 


2.5 
Size 3 x 4 


v. 


2 


| 
ltin. (Flat) 6/6. Post and packing 9d. 


MAP READING TORCH. Powerful magnifying | 
lens, 3in. diam. In bakelite case. Fitt 
with dimmer switch. Takes two U2 cells 
With bulb, less batteries, 22/6. ie 
WESTINGHOUSE METAL RECTIFIERS. Type | 


H.T.10, 33 fins. Size 6 x 2} x hin. 
Carr. and } acking 1/6. . 15/- 


PHOTO ELECTRIC CELLS, Type cvias 


Small infra-red image, glass converter tube, 
50-100v. Suitable for all pu 


4/6 
N.B.—We cannot enter into correspondence 
regarding these cells. 


SIMPSON 
Moving Coil 
OHMMETER 


Two-range 0-2,000 
ohms, 0-200,000 ohms. 


Size 3 in. X 5 in. 


£2.17.6 | 


||1 Complete Set of Tender Spare Parts as per 
LIST WX-5282A 


JRADAR EQUIPMENT 


|| All in original packing cases—unopened. 


“4 


RADIO STORES 


(_FoR SALE IN ONE LOT— 
EX-U.S.A. GOVT. 


consisting of 21 Metal Boxes crated and 
11 Wood Cases for use wit 


MODEL S0-13 


contents of these include : 

2 Radar Transmitter Receivers CRP-43ABK 

with tubes 
2 Rectifier Power Units CRP-20269 with tubes 
2 2 Resonance Chambers CRP-14AAN 

2 Plan Position Indicators CRP-55ADQ with 

tubes 

2 Motor Alternators CQR-211095 and associa- 
ted Modulator Assemblies 
2 Motor Alternators Units CQR-211095 

. Armoured Coaxial Cable RG-14/U. 

Over 200 New Spare Valves. 
Also large quantity of other essential parts : 
Reflectors for Antenna, Control Units, Spark 
Gaps, Voltage Regulators, Waveguide assem- 
blies ete. 


Price, ex-our Warehouse 


£950.0.0 


A 


HALLICRAFTER SKY “CHAMPION ee 3 .—_. 
Model S20R. 50 Mc 


9 valves, built-in speaker, yen output. 
gain. Thoroughly overhauled and 
—— 

‘or callers only. 


KML. RADIO. “AND TELEVISION CONSOLE. 
4 waveband, 6-valve Radio, 12in. Tube Television with 


0.0 


An wim heey | ior | 


‘GSR SELEER EEL RB i 
DELIVERY FROM STOOK 


| WALKIE-TALKIE 


Dw gg and Receiver 
CHASSIS Type 38 il. Range 7.4-9 Mo/s 


Requires 3 v. L.T., 120/150 v. H.T. In t 
working order. Complete with four APR12, 
one ATP4 valves, one throat yond 
= headphones and aerial. 

ree wiring diagram. Batteries not 

prove Carr. and packing 2/6. 


AN EXCEPTIONAL OFFER ! 
| CHEVROLET CAR RADIO RECEIVERS. 
9 valves, 5 wavebands, 6 volt. This product of 


| General Motors is exceptional value. bs a 


wide x 
to 5hin. 
packing 


Ojin. deep x Qin. high, gradua 


at back. Carr. and £18.10.0 


7/6. 

RECTIFIERS 12 v. 3 a. 14/6. Carr. 1/-. 

|PHOTO-ELECTRIC CELLS. Type 816. 
These cells are the gas-filled type with caesium 
Cathode. Made by Cintel. Minimum sensi- 
tivity 100uA/lumen working volts 100 D.C. 
or peak A.C. Projected cathode area 16 
sq. cm. Suitable for 16 mm. Home Cinema 
| Talkie equipment, Safety Devices, Colour 
and Photo, } atching, Burglar Alarms, Auto- 
matic Counting, Door Opening, etc. 42/6 


es. | Brand new in original cartons. 
UNISELECTOR SWITCHES. 
4-bank, full-wipers 37/6 ; 6-bank, half-wipers, 
27/6; 3-bank, full wipers, 19/6, Have various 
spptications, including automatic tuning 
-ircuit selection, etc. Operates on 25-50 v. 


indirect viewing (mirror in lid), handsome walnut cabinet | 


of super quality, size 39in. high x 19in. deep x 36in. wide. 
In perfect working 5 Owing to size and weight these 
are for callers Price £85. 


UNI OFFER 
G.E.C. Manewwones) OVERSEAS RECEIVER. 
Wavebands—!0-2 ? 


lull vision tunin 


uaranteed. 
FOR CALLERS ONLY LIMITED NUMBER 


| 

Twin | 

output, separate | 
scale 


A Fine Opportunity! 
New INERT CELL 
ACCUMULATORS. 
Everlasting. No acid or charging 
required. Suitable for battery 
sets, electric bells, ete. 1.5 v. 
2/10 or 7/6 for three. Post free 


VOR140 CATHODE RAY TUBES 
12in. blue screen, magnetic deflection, magne- 
| tic focus, maximum 6 Kv., heater 4 v., inter- 
| national octal connections. 0.0 
| Carr. and packing 5/-. 


A.C. or A.C./D.C., 200-250 v. 

(soiled) size approx. 19 x 13 x 10in. 
2-waveband (Med. and Long) .. 
3-waveband (Short, M. & L.) 


PHILCO 5-VALVE SUPERHET RECEIVERS (Reconditioned) 
Built-in 8in. mains-energised speaker. 


Plus Carriage and Packing, 7/6 ‘each. 


HAVING PURCHASED A LARGE CONSIGNMENT WE CAN STILL SUPPLY THESE 


Every set has been overhauled at works. 


In walnut cabinets 


£4.10.0 
£6.10.0 


Please Note: All carriage charges relate to the British Isles only 


We do not issue lists or catalogues 


er  — 
LONDON CENTRAL RADIO. STORES, 23 LISLE ST. (cerrard 2969) LONDON, W.0.2 


Closed Thursday 1 p.m. Open ail day Saturday and weekdays 9 a.m.—6 p.m._ 


Brecvaae im ja rot a me 
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SELECTIVE 
TRANSMISSION 


MEASURING SET 
MODEL RP 3110 


Designed and Manufactured for G.P.O 


This is a precision instrument for measure- 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level, 


Frequency coverage : 60 Kcjs — 3 Mc/s in 
7 ranges. 


Calibration accuracy : below 02% or 2 Ke/s 
whichever is the greater. 


Range of measurements : 


through levels + 10 dbto - 61°5 db 
200 — 250 Volt, 50 c/s or terminated levels + 10 db to - 81°5 db 


referred to ImW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 
Telephone : GRIMSDYKE 2266. Cables : DISC, STANMORE. 


Power supplies : 


TELEVISI 0 N Never before has such a vast field of opportunity 
ADAPTOR UNIT | been open-to the technically minded. Because we can 
| 


call on the unique experience of the great E.M.I. 

TYPE § c “83 te Group (“H.M.V."’, Marconiphone, etc.), our courses 
al . | are based on the needs of modern industry. Let us 

help you to take advantage of the great demand for 


Adap to r U n it > technicians in Radio, Television and all branches of 
oF | Engineering. Take the first step NOW ! 
S.C. “88” 


"FOR FREE BR 


hich interest Ly 
Ss 


* 


t. 


eliminates _—FILL ft 
& TITUTES, DS 
Th London, W 2. 


| 
: sree | pject(s) 
— 2 
troublesome i * 
hig : | 


conversions 4 


IT ADAPTS THE “LONDON”-DESIGNED TELE- 
VISION RECEIVER FOR SUTTON COLDFIELD 
RECEPTION —PERFECT SOUND AND VISION 


Small and compact, the unit, embodying power-pack, 

and all thenecessary ‘‘works,’’ is simply fitted between 
\ aerial and set. Set itself is entirely untouched,and in its, 

original state—thus retaining its full‘‘design-efficiency.”” 

Of particular interest to ‘‘Fringe’’ viewers. Real saving 

of time, trouble and cost. ° 

Full details supplied. Price 7 Gns. nett 


Two models: “L” for 30/35 miles radius of transmitter 


“PF for “Fringe’’ areas. 
Manufacturers : 


SPHERE RADIO LIMITED 


HEATH LANE, WEST BROMWICH, ENGLAND 
inca lie CHT, SEES . E.M.1.—the industry behind the 


} 


| 
| 
| 
| 
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FOR HIGH-FREQUENCY INSULATION 


The Inductance shown is supported by our 
“* FREQUELEX ’’ Ceramic Rods P= forms part of a 
100 k.w. Radio Transmitter. 
This is only one of many applications where Rods 
made to close limits are required. 
We specialise in the manufacture of Ceramic Rods 
and Tubes of various sections in several classes of 
materials over wide dimensional ranges. 
The Principal Materials Are :— 

|. Porcelain for general insulation. 

2. Frequelex for High Frequency Insulation. 

3. Permalex and Templex for itors. 
The degree of accuracy depends on the size of 4 
Rod or Tube, but the standard degree of accura: 
outlined in the Inter-Service Component Manu & - 
turer’s Council—Panel R Specification embodied in 
our Catalogue of Radio Frequency Ceramics, copy of 
which will be sent on request. 
Large Rods up to 44” long and 14” square are used as 
supports for Tuning Coils, etc. _ 

We shall be pleased to have your enquiries for ali | 


sizes . Tubes and Rods. Prompt deliveries can be 
given for most sizes. 
© Bullers LOW LOSS CERAMICS 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 997! (3 lines). Grams: ‘ Bullers, Cannon, London’ 


Over 3 years ago we announced 
our achievement of 23,500 I.p. 
sq.cm. but not as a production 
model ; we have now exceeded 
this figure for production. We 
also stated that diaphragms of 
that day would not do justice to 
the increased flux. The Lowther 
speech coil has answered this 
problem, giving ‘“ brass ’’ and 
*strings’’ their full tonal quality. 


The P.M.4 is senior to our P.M.2 
but does not replace it. Release 
date early September, price 
approximately £45. 


Further details gladly sent upon request :— 


THE LOWTHER MANUFACTURING CO. 
(The Laboratory Production unit) 
LOWTHER HOUSE, ST. MARK’S ROAD, 
BROMLEY, KENT. Phone RAV. 5225 
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Two outstanding advantages . . 


@ This bridge not only measures balanced or 
unbalanced impedances with equal facility, but also 
has the merit of extremely low impedances looking 
back into the terminals and from the terminals to 
ground. It provides, at radio frequencies, the 

\ range, flexibility and stability of an audio- 


neutral terminal available, it permits the 
measurement of three-terminal networks. 
A high degree of accuracy is maintained 
throughout the full frequency range. 


R.F. BRIDGE B 601 — 15 Kc/s. to 5 Me/s. 


Capacity: O01 pf. to 20,000 of. in five ranges. 
Resistance : 10 ohms to 10 megohms—6 ranges. 
inductance values which will resonate the above 
capacities between 15 Ke/s and 5 Mc/s. THE WAYNE KERR LABORATORIES LTD., NEW MALDEN, SURREY ‘MALDEN 2202 
Direct reading accuracy is constant to within 1% 
up to 3 Mc/s and may fall to 2% at 5 Mc/s 


ANOTHER BOOK —= 


by G.A BrICcS* |IR.C.A. TRANSMITTER 
ET4336 


FOR SOUND ENTHUSIASTS 


AND MUSIC LOVERS 


190 pp., printed Fine Art paper, size 

8} « 54, bound full rexine. 
102 figures of which 27 contain 75 origina! 
oscillograms of sounds and piano tones. 
Eighteen chapters including — History and 
Construction of the Piano; Strings; Tone, 
Toning and Tuning; Touch and Tone; Vibration 
and Harmonic Analysis; Room Acoustics; Record- 
ing and Reproduction; The Teaching Angie; and a 
chapter on Pianists including INTERVIEWS WITH SEVEN 

WELL-KNOWN ARTISTS. 


AN INVALUABLE GUIDE TO ALL PIANISTS, 


NEW AIR TESTED 


Available in quantity for export. Com- 
plete with Crystal Multiplier or V.F.O. 
British made Speech Amplifier and all 
valves. 


T.1154 TRANSMITTER 
COMPLETE WITH ALL TUBES IN 
TRANSIT CASES. £10. 
IDEAL 25 WATT 
TRANSMITTER 


Army type No. 12. Frequency coverage 
1.2 to 17.5 me/s. in four switched bands 


STUDENTS AND TEACHERS AND TO ALL IN- - Reg | 
TERESTED IN SOUND AND REPRODUCTION. KE Guten: Sp ole or Wt oe tae 
*Author of Two Practical Guides to Good Reproduction plece with all tubes and delivered. €25. 
DOCUMENTED — AUTHORITATIVE — ILLUSTRATED B.C. 375E TUNING UNITS 
: With cases T.U5, 22/6 each, plus 2/- 
LOUDSPEAKERS by G. A. Briggs “ carriage. T.U7/8/9/10 and 268 with cases, 
The Why and How of Good Reproduction 3rd Edition ' 12/6 each, plus 2/- carriage. 
(Sth Impression) A standard reference book, 
written in the author's attractive style, it answers . METERS 
the numerous questions that arise in connection Desk type in case 0-1 m/A., 21/- each. 
we the reproduction of sound via the y : Round type 3in. diameter, 0-500 micro- 
oudspeaker. f ° amps, 20/- each. 
36 illustrations 88 pages, 5/-. (5/3 post free) Thermo-couple Ammeter 0-8A, 2in., 7/6. 
MANY TYPES OF METERS in stock 


SOUND REPRODUCTION by G. A. Briggs 


indispensable, both to the expert and to the a 
amateur enthusiast, the second edition of this 
authoritative work provides full information and 


derailed guidence on a variety of subjects ranging ; , % | % ‘ HALLICRAFTER U.K. AGENTS 

from inet design to needles and grooves. ‘ 

243 paces, 193 ingra oat rae ‘ McELROY-ADAMS MFG. GROUP LTD. 
PUBLISHED BY— =. | 146 GREYHOUND ROAD, LONDON, W.6. 


WHARFEDALE WIRELESS WORKS TEL: IDLE 46) Cables : Hallicraft, London. Phone: FULham 1802. 
BRADFORD RD., IDLE, BRADFORD, YORKS. 
Met Hs PT 
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The FOUR ALTERNATIVE MOUNTINGS 


OF THE 


“ANTEX’ 


TELEVISION AERIAL 


{,  =="S7-73 Whether for installation [5 
, 2d in the crowded town of 
¢7 4s high buildings or the 

‘| isolated hamlet of low- | : 

| built cottages, there is a by 

form of mounting that 
ensurestheacknowledged 
manifold advantages of [> 
the “Antex” being 
utilised to the full. 


POLE MOUNTING 
for fitting to wooden or metal 
masts. 
(1) Model X2P/#% @2. 14. 0. 
5 FT. MAST MOUNTING 
‘ with mast and wall mounting 
; bracket. 
| (2) Model X2W/% £3. 12. 0. 
} with mast and chimney lashing 
| bracket. 5 
(3) Model X2L/% &&. 4. 0. 
10 FT. MAST MOUNTING 
complete with 14° Aluminium 
alloy mast and chimney lashing 
equipment. 
(4) Model X2M/% £5. 17. 6. 


% For Channel served add figure F. | 
as follows: 1! for London, 4 for = 
f Birmingham, 2 for Holme Moss, 
ie. X2P/4 is the Pole Mounting 
- type for Birmingham. 


BRIEF TECHNICAL CHARACTERISTICS 


1 nput Impedance 70 ohms. @ Forward Gain 
Front/Back Ratio 


Full details in leaflet E/50/W sent on request. 


All Antiference Aerials carry a free 12 months’ insurance cover of 
damage. 


50 against lightning 


ANTIFERENCE 


LIMITED 


67 BRYANSTON STREET: LONDON: WI 


22 db. @ Weight (less mast) app. 2 Ibs. 


WILLIAMSON 


Amplifiers 


THE WILLIAMSON CIRCUIT AS PUBLISHED 

IN THE WIRELESS WORLD, AUGUST, 1949, 

IS THE ACCEPTED STANDARD FOR HI- 
FIDELITY REPRODUCTION. 

Our version of the amplifier uses :— 

%* Impregnated grid coupling condensers. 

* — condensers on the H.T. supply 

ne. 

% Matched or close tolerance resistors 
where balance is important. 

% Partridge Mains and Output Trans- 
formers. 

* Model D.P.S. has separate H.T. supply 
incorporated on the same chassis for 
use with multi-stage pre-amplifiers. 

Type KT66 amplifier to specification, 

£28/2/6 incl. valves. 
KT66 D.P.S., illustrated. £32/10/0 
inc. valves. 

Type EL37D.P.S. 9% watts output, £22/10/0. 


For use with above equipment :— 

Wide range four-stage tone control and equal- 
iser for L.P. and Standard records, with micro- 
phone and radio input. Complete with en- 
graved perspex panel, £8/5/0. 


With Hi-pass filter, €11/11/0. 


GOODSELL LTD. 
40, GARDNER STREET, BRIGHTON, 1 
Telephone : BRIGHTON 26735 


London Rerrosemeaive 
HOLL S RADIO, 285, CAMBERWELL ROAD, 
LONDON. S E.5. Phone: dh we oxy 


For ae Purchase Tues Available, write t 
-R.S., BALCOMBE, SUSSEX. 
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IGRANIC 


ROBSHAW BROTHERS LTD 


as Sole Distributors 
IN THE U.K. TO THE 
WHOLESALE & RETAIL TRADE 
OF IGRANIC JACKS, PLUGS, RHEOSTATS, 
POTENTIOMETERS AND PRE-SET RESISTORS 


invite you to write now for 
fully illustrated catalogue 


ROBSHAW BROTHERS LTD 


BOURNEMOUTH ROCHESTER 

10 Exeter Road 232/4 High Street 
Tun, Wells 1668 Bournemouth 5896/7 Chatham 3115 
Valve, Tunbridge Wells Valvo, Bournemouth Valvo, Rochester 


Get your share of 
EXTRA sales 


- with this NEW Grampian Receiver Amplifier. 
A lower-output version of the well-known Grampian 
Type 461, specially developed for applications 
where the higher output is not needed. 


A superheterodyne Radio unit directly coupled to a 


- ° L.F. amplifier with two output valves connected in 
The demand of Industry for our trained parallel. Designed to meet the stringent require- 


: . . ments of Education Authorities, it is eminently 
students is still far greater _than we can cuttidhde ide aaail ecboule, Gainp: endubie ait Gaudin ven 
supply—and is likely to remain so for many to eight Loudspeakers at |-watt 


years. each, or a larger number 


with a propor- 
We offer tionately smaller 


FULL TIME DAY COURSE output each. 


1 year course in Principles and Practice of | eed yee eten 
Radio and Television any ae: ven 


etc.—they too will 


Next Course commences 27th August Grampian Type S06. 
Write for FREE BROCHURE giving ys. eee 50 
details of the above, of our 3-year course, | Feces Ace Recuiver 


ifier. 7%” wid 
s. and of others. 15E acco x Oy" high: 


E.M.I. INSTITUTES —the only college Retail 38.108. "P7 
which is part of a great industry. 


womens GRAM(?)I(A)N REPRODUCERS LTD 
e ela HM.V 9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX. 


MARCONIPHONE 4 ’ ° 
(DEPT. 16), 10, PEMBRIDGE SQUARE Koi tseaal Phone : Feltham 2657 Grams: Reamp, Feltham 
LONDON, W.2. TEL: BAYSWATER 5131/2 ; 


ETC 


| 20083 


_., 
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winaruee VITREOUS ENAMELED RESISTOR ) 


TYPE M.V.1 
RATING 3 watts for 250°C rise. 
RESISTANCE RANGE-1.4700 ohms 
Full rated watts over the whole resistance range 


DIMENSIONS - 15/32" x 13/64" 


Agents in Belgium: Monsieur Pau 
Groen incite ad Aven venue Jea nSeohbaeren. 
xelles 


om 
SIZE 24" 34° 8° 
RANGE 25:A 10:A 1A 


to to to 
50A 50A 50A 


PRICE 
50uA 62/- 76/- 105) 
200A 50/- 61/- 95/- 
ImA 42/- 54/- 87/- 
(Export prices on application) 
All sizes available with 
MIRROR SCALE 


lst Grade Accuracy 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT - HERTS - Telephone: RADlett 5674-5-6 


Lesrsssstnienielivenentiisinienseniimameinis didi dacsiuauisaiaed 


Wrretess Worip 


COTES ae 5 gai 


Tury, 1951 


YOU CAN MAGNETICALLY RECORD 


using your Gramophone Motor as a Drive 


Necessary parts, also usable later for a more 


ambitious job, plans available, 1 Spool Diamond Magnetic 

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller, 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two- 

stage Preamplifier and your Radio Chassis. Set of parts £7.15.0 or items supplied separately. 
Also Constructional Data for Wire and Tape Recorders 5s. 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12 


ts not enough 


The most accurate measuring instruments in the World are 
only of use if they can be read easily. A feature of the 
range of Pullin Rectangular instruments is the extreme legi- 
bility of their scales. 


Available in all the standard ranges in sizes 3”, 34” and 6”. 
Let us know your requirements and we shall be pleased to 
make recommendations regarding suitable instruments. 


RECTANGULAR 
INSTRUMENTS 


See our Exhibit at the British Instrument Industries 
Hall, Olympia, 4th July-14th July, 


—=D— MEASURING INSTRUMENTS (PULLIN) LIMITED 


Electrin Works, Winchester St., W.3. Phone : ACOrn 4651 


>< Bp. Ltd. 


SCHOOL RADIO 


PRICE 
Inc Tax £28.9.1 


@ POWER OUTPUT 10 WATTS 

@ INPUT FOR GRAMOPHONE 

@ TUNING INDICATOR & MONITOR SPEAKER 
@ POLISHED OAK CABINET 


MOD. R.A. 1. 


HOCKERILL WORKS e@ BISHOP’S STORTFORD 
Tel: Bishop's Stortford 1394 
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MAINS TRANSFORMERS, FULLY INTERLEAVED. 
SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200/250 v. Half Sh 


HSM63. (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 
amps., 5 v. at m 
naam Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at 


Fully Shrouded 
FSM63. Otten. en 250-0-250 v. 60 m/a., 6.3 v. at 3 


All the above have 6.3-4-0 v. at 4 amps., 5-4-0 v. at 2 amps. 
Suapas 425-0-425 v. 200 m/a., 62¥.4 amps., C.T. 6.3 v. 
T.5 v.23 amps. Fully shrouded 
“Input 200/250 v. Output 425-0-425 v. at 250 mj/a., 

6.3 v. at 6 amps., 6.3 v. Aaa = = 5 v. at 3 amps. Fully shrouded 

FSS0. Output, 450-0-450 v m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
4 amps., C.T. 5 v. 3 amps. id 

F30X. Output, 300-0-300 v. 80 m/a., 6.3 v. 7 amps., 5 v. 2 amps. 
Framed. Flyin 

F35X. Output, 
4 v. 3 amps., 0-2-6.3 v.2 amps. Fully ree 

FSI60X. Output, 350-0-350 v. 160 m/a., 6.3 
Jamps.,5v.3amp. Fully shrouded. 

FS43X. Output, 425-0-425 v. 250 m . 
6 amps., 5 v. 3 amps. Fully shrouded. . 
HS6. Output, 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. Sv. 

3 amps. For receiver R1355. Half shrouded 
HS150. Output, 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T. 5 v. 
3 amps. Half shrouded 
F36. Output, 250-0-250 v. 
3 amps. Half shrouded. 
FS120. Ourput, 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
2 amps., C.T. 5 v. 3 amps. Fully shroud ed 
FS256. Output, 250-0-250 v 
3amps. Fully shrouded 
PRI/I. Output 230 v. at 30 m/a., 6.3 v. at 1.5/2 amps. 
FS150. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps. 
The above have inputs of 200/250 v. 


FILAMENT TRANSFORMERS 

F4. Output, 4 v. 2 amps 
Fé. Output, 6.3 v. 2 amps.... 
FéX. Output, 6.3 v. 0.3 amps.... 
FI2X. Output, 12 v. at | amp 
FI2. Output, 12.6 v. tapped 6.3 v. at 3 amps. 
F24. Output, 24 v. tapped 12 v. at 3 amps 

Fi2 and F24 framed with Fiying Leads. 


80 m/a., 6.3 v. at 6 amps., 5 v. at 


F29. Output, '0-2-4-5-6.3 v. at 4 amps. 
FU6 and F29 clamped with Flying Leads. 

FS. Output, 6.3 v. at 10 amps. or 5 v. at 10 ange. or 126 v. at 
5 amps. or !0 v. at 5 amps 

F6/4. Output, four at 6.3 v. tapped at 5 v. at 5 amps. per winding, 

ving by suitable series and parallel connections 24 v. at 5 amps., 

SO. at 5 amps., 18 v. at 5 amps., 15 v. at 5 amps., 12.6 v. at 
10 zmps., 10 v. at 10 amps., 6.3 v. ‘at 20 amps., Sv. at 20 amps. 57/- 
F5 and F6/4 framed with fying Leads. 

FUI2. Output 0446.3 v. 3 amps 

FU24. Output 0-12-24 v. | amps 

The above have inputs of 200/250 v. 


OUTPUT TRANSFORMERS 
MOPI. Ratios 26, 46, 56, 66, 90, 120-1 SO m/a. max. current. 
C.T. for Q.P.P. Class B., etc. Secondary 2/4 ohms. Top panel 
and clamped, each 
OPI. Midget Power Pentode, ratios 30, 60, 90-1, 40 m/a., 
Secondary 2/3 ohms, each 
OP2. Midget Pentode, ratios 45-1, Secondary 2/3 ohms, 40 m/a. 
er doz 
OP!0. 10/ 1S watts output. 20 ratios on Full and Half primary 19/9 
OP30. 30 watts output, 20 ratios on Full and Half prim 6 
Williamson’s O.P. Transformer to Author's s 
Chokes for Williamson’ 's Amplifier. 36H. at 


C7. 90 m/a., 180 ohms, clampsd.. 

C8. 360 Micro henries ve 

Belling Lee Co-Axial Plu 

Belling Lee Co-Axial Soc! Wy. 

CW.O. (add |/- in € for carriage), all eaten over £2 carriage paid. 
Trade enquiries invited. 


H. ASHWORTH (Dept. W.W.,), 
676, Gt. Horton Road, Bradford, Yorks. 


SO SMALL— 
IT DOES 
A BIG JOB 


Miniature in Size, but big in performance. 
The M.M. 2 Gang Condenser has frame 
dimensions of only 1,” x 149” x 1)”. 
Complete with dust cover. Cat. No. 4702. 

PRICE 11/- 


TYPE 604 (illustrated) is a low-loss short- 
wave condenser suitable for Chassis or 
one-hole fixing. Brass vanes are soldered. 
to supports and electroplated. 


TYPE 603 is a split stator condenser of 
similar construction. 
The S.1 series in both types are particu- 
larly suitable for low power transmitters. 
PRICES: Type 604 .. 17/3—190 
Type 603 .. 18/6—19/3 
Replacement Scales calibrated to Copenhagen 
Plan now available for :— 


Airplane Drive .. ws .. 2/8 retail 
Squareplane Drive & -- 2/6 retail 
Full Vision Drive - -- 2/9 retail 
S.L.8 or S.L.5. Drive .. .. 4/6 retail 


PRECISION COMPONENTS BY 


JACKSON 


BROS (LONDON) LIMITED 
KINGSWAY - WADDON - SURREY 


Tel.: Croydon 2754-5 Grams.: Walfilco, Souphone, London 


ONE Sis, SRN. “< jee 
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TELEVISION & RADAR 


SQUARE WAVES 


THIS OSCILLOSCOPE HAS A 
STEPPED Y-AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB. TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 


OTHER FEATURES 


BUILT-IN WOBBULATOR 
TIME-BASE 10-250,000 c/s 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc. etc. 


PRICE £25 MODEL 11W 


WRITE FOR DETAILS 
HIRE PURCHASE TERMS AVAILABLE 


ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE !3 FOR THE SERVICES) 


—IThe New BRADMASTER— 
Model 5 Tape Desk for 1951 “REPRODUCTION OF RECORDS” 


e rn Nagy professional stan- eo pS nate brakes on by a. H. Brierley 

@ Two speeds—3} and 7} 
inches per second. I . : : . 

© Fast wind and rewind—  @ Three heavy duty motors No. 1 in this series has been available 


@ Push Button control. 


full reel rewound in Ii 


; ; for a year. 
caidianen. @ Three shielded Bradmati< y 


heads. , . . 
fn igo nom, EP OO Te No. 2 should be available in the autumn 


Freedom from wow - ® 


and “* flutter.” 6tin. deep. and deals with a triple=channel amplifier unit 
Price £37.10.0 directly coupled to a tripleschannel horn 


A PLUG BOX < can also be fitted to the above equipment loaded loudspeaker system. 
containing three compartments which provide shielding } : . 4 
for the head leads and eliminating hum and cross talk. Full constructional details are given and 
Also fitted with three coaxial plugs and sockets, facilita- } at +3 bine ees. rs 
ting connection df the desk to amplifiers, etc. PRICE } whilst conditions permit castings, 


(fitted underneath desk) £1/5/0. magnets and machined parts will be supplied. 
Hi-fidelity magnetic sound heads : 
type 5 R.P. (record/play head) 
type 5 E (erase head) 
Super fidelity magnetic sound he 
6 R.P. (record/play head).. 
Screening Cans, best quality (all iaumnecal) 


composite (constructed of steel and 


Some You are certain to want this book; an 
r) 
0 
er 8 ie In the meantime, if you have not got 
0 
° 
0 


announcement will be made when supplies 
are in stock. 


Oscillator coils your copy of No. 1 (price 3/6, by post 3/11), 
ane, a 200ft. you should send for it and read it now so 

: that you will have digested it fully by the 
autumn 


G.E.C. Grade “‘A”’ ‘ a , 
Durex type, MC tii ROE 0 


Trade Supplied. Send for Lists to the Sole Manufacturers : 


- BRAL ADMATIC + + LIMITED J. H. BRIERLEY (Gramophones & Recordings) LTD. 
STATION RD. - nag > -,BIRMINGHAM 6 KIRKBY TRADING ESTATE, 
Phone: EAST 0574. Grams: Bradmatic, Birmingham LIVERPOOL. _| 
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TELGON 


Telcon’s founder, The Gutta Percha Company, exhibited at the Crystal Palace in Hyde Park and was 
awarded one of the coveted Council Medals of the Exhibition. In 1850 it had made the first submarine 
telegraph cable to be laid between England and France, the centenary of which was celebrated 
last year. From such adventurous beginnings has grown the present Telcon organisation, the 
activities of which now cover a wide field in engineering and industry at 

home and overseas. Again, in 1951, the Festival of Britain Exhibition 

includes some examples of the outstanding Telcon developments of 

the present century. 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 


Head Office : 22 Old Broad Street, London, E.C.2. Telephone: LONdon Wall 7104 
Enquiries to: Telcon Works, Greenwich, S.E.10. Telephone: GREenwich 329! 


A 
> 
=> 
a 
—/ 
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BIRMINGHAM SOUND REPRODUCERS LIMITED 


CLAREMONT WORKS, OLD HILL. STAFFS. TEL.: CRADLEY HEATH 6212- 


Mireles Nord 


RADIO T 


4lst YEAR OF PUBLICATION 


Managing Editor: HUGH S. POCOCK, .1.£.£. 
Editor : H. F. SMITH 
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THE FILAMENT CIRCUIT 
IN A.B.C. RECEIVERS 


The normal A.B.C. receiver will employ the following 
valve complement: DK91 frequency changer; DF91 
I.F. amplifier; DAF91 detector and A.F. amplifier; 
DL94 output valve. The usual sequence of the series 
filament chain will be DK91— DAF91— DF91— DL94, 
or DAF91— DK91— DF91 —DL4, in either case the 
DL94 being at the positive end of the chain. 


Grid Bias for Output Valve 


For battery operation, the voltage drop across the 
filaments of the first three valves then provides a bias of 
4.5 V for the DL94, and any further bias required is 
obtained by including a resister-in the negative lead of 
the H.T. battery. 

For mains operation, the design centre of the voltage 
drop across the filaments of the first three valves is 
3x 1.3 V = 3.9 V only. The balance of the required bias 
for the output valve is supplied by a resistor in series 
with the filaments and located at the negative end of the 
chain. This resistance is shorted out when the receiver 
is switched for battery operation. 


Filament Shunting Resistors 


It was explained in a previous article that shunt 
resistors must be provided for individual filaments 
because the cathode current of each valve flows to the 
filament and is non-uniformly 
filament. 


distributed along the 
In practical operation the current at the 
positive end of the filament is less than the average 
current in the filament by an amount equal to one-third 
of the cathode current, and the current at the negative 
end is greater than the average current in the filament 
by an amount equal to two-thirds of the cathode current 
This means, in practice, that the filaments of all the valves, 
with the exception of the more positive filament limb of 
the output valve, must be shunted by resistors to main- 
tain the voltage drop across each filament at 1.3 V 
per limb. 

Calculation of the values of the various shunt resistors 
must, of course, be based upon the cathode current 
distribution indicated above, but involves only a simple 
application of Ohm’s Law. 


DIODE-PENTODE DAF91 
The DAF91 comprises a short-grid- 
base pentode primarily designed as 
an A.F. voltage amplifier, combined 
with a single diode suitable for use 
as speech detector. 
miniature construction on the B7G 
7-pin all-glass base. 


RATINGS AND 
CHARACTERISTICS 


Filament 
This valve is suitable for D.C. 
operation only. 
Vi 14 V 
ly 0.05 A 


Capacitances 
(Measured without external shield) 
Ca-g! 0.2 upF 
Cin 2.2 upF 
Cout 2.4 upF 


Characteristics 
Va 
V_2 
Vegi 
la 
PF) 
gm 


a 


Diode Section 


The diode anode is located at the 
negative end of the filament. 


Limiting Values 
Va max. 
Vg2 max. 
Vgl max. 
Ik max. 


Other valves in this range include:— 
DK9I Heptode frequency changer 
DF91 Variable-mu pentode 
DL94 Output pentode 


The valve is of 


Jury, 1951 
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Sound Reproduction 


HIS issue of Wireless World is devoted largely 
to the subject of sound reproduction—an 
expression which we use to cover all artificial 

methods of reproducing, reinforcing or recording 
natural sounds. Extra pages have been devoted to 
articles on various aspects of the subject; unfor- 
tunately, it is impossible to deal with all of them. 
Of all the offshoots of radio, sound reproduction is 
probably the largest and most diverse. In some 
directions it has broken away almost entirely from 
the radio (and, going back farther, wire telephony) 
techniques on which it is so largely based, but in 
many respects the relationship is still close. 

Among the many branches of electricity, electro- 
acoustics is unique in that it has attracted a large 
band of fervent devotees. The reasons for this are 
not far to seek: as a contributor points out elsewhere 
in this issue, the quest for perfect reproduction 
amounts to chasing the unattainable, and so offers a 
constant stimulus to human instincts. Again, art 
enters into it quite as much as science; that, perhaps, 
is why professionals in other branches become 
amateurs in the “audio” field, in which they find 
pleasurable relaxation. Here amateurism is seen at 
its best. Interest in the subject was never at a higher 
pitch than at the present time; according to corre- 
spondents in the U.S.A., the same applies in that 
country, where “hi-fi” tends almost to displace 
television. 

Though there are no spectacular devel ts to 
record in sound reproduction progress is steady, 
but room for improvement still remains. The ampli- 
fier has perhaps approached nearest to perfection, 
and is now produced commercially in forms giving a 
degree of fidelity that would have been thought 
unattainable (or even unnecessary) a few years ago. 
This is a subject in which Wireless World has long 
concerned itself, and for many years we have regu- 
larly published designs of high-quality units. e 
“ Williamson” amplifier, since the design was first 
printed, has achieved world-wide popularity. There 
is hardly a country in which a version adapted to 
local needs is not in use. 

If the amplifier may at present be regarded as the 
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strongest link in the chain of faithful reproduction, 
the loudspeaker is the weakest. Obviously the prob- 
Jems to be solved are most difficult, but there has 
been progress during the past twenty years or so— 
progress that would be regarded as phenomenal in 
a less rapidly developing art than our own. 
loudspeaker is to some extent a war casualty; it has 
no special application to warfare, and so compara- 
tively little work was done on it between 1939 and 
1945. Since then, much effort has been devoted to 
its improvement, but the field is one in which there 
is still much scope for new ideas. 

As many of our contributors have pointed out, 
the general public (as to the growing band 
of enthusiasts) is not highly critical of reproduction 
quality. We find it hard to believe, however, that 
large sections of the public are really satisfied, and 
it should be easy enough to show them the pleasures 
they are missing. Unfortunately, however, under 
present conditions of broadcast distribution, it is 
only the favoured few who receive a signal capable 
of being well reproduced. This, as we have said, 
can only be put right by e.h.f. broadcasting, but, 
when that comes, the links between studios and 
transmitters must also be overhauled. 

High fidelity, as it is called, is only part of the 
story. There is also high intelligibility, of greater 
importance for “public address” purposes and the 
like. A good deal of data on this subject is already 
available, but much remains to be done. For public 
address in places with a high prevailing noise level 
a more refined approach than mere brute force is 
needed. It would be fantastic to suggest a “syn- 
thetic sound” technique, akin torthat demonstrated 
by Rudolf Pfenniger in 1933, but it is certain that 
highly artificial characteristics in speech reproduction 
can effect an improvement. And, apart from public 
address, we think investigation of synthetic sound 
production might well continue. In fact, that tech- 
nique is actually employed with some effect in the 
Telekinema at the South Bank Exhibition. Though 
it may be amusing rather than epoch-making, as we . 
said in 1933, the technique may yet provide a useful 
tool in the world of entertainment. 
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Loudspeaker Diaphragm Control 


The Importance of Radiation Resistance Damping at High Frequencies 


By J. MOIR*, MLE. 


N the May 1950 issue of Wireless World the 
writer reported the results of an experimental 
examination of the effect of the output impedance 

of an amplifier upon the transient oscillations of the 
loudspeaker cone and voice coil. A great deal of 
further work has been done and it is probable that some 
of the results may be of interest to the domestic high- 
quality enthusiast as well as to others with a more 
professional interest. First of all a brief recapitulation 
of the earlier results to avoid searching through your 
file of back numbers. It was shown that :— 

1. Critical damping of the speaker voice coil is 
generally achieved by an amplifier having an output 
impedance greater than 10-20 per cent of the d.c. 
resistance of the speaker voice coil. For our purpose 
critical damping is obtained when the voice coil makes 
a unidirectional return (no overshoot) from an excur- 
sion to one side of its mean position. 

2. Amplifier output impedance lower than 20 
per cent of the speaker resistance, i.e. damping factors 
greater than five, produce little further increase in 
damping because the amplifier output impedance is 
in series with the d.c. resistance of the voice coil. 

3, Other factors remaining constant, further reduc- 


checked, the results being shown in Table 1. 
In general a speaker having a low value of gap 


odels used in conjunction with negative-feedback 

plifiers of low output impedance; consequently 

is in just that application where low output impedance 
is least necessary that it is more often obtained. 

In view of the results shown in Table 1 it is thought 

t the critical damping resistance (amplifier output 

pedance) for the majority of speakers at present 


« TABLE I 


available is greater than about 10-20 per cent of the 
d.c. resistance of the voice coil. 

It is pertinent to enquire about the further improve- 
ment that might be secured by applying greater-than- 
critical damping, as this could no doubt be secured 
if it proved to be of considerable value in the search 
for the ultimate in high fidelity. If perfect damping 
were obtained the motion of the voice coil would at 
all times be exactly in phase with the current in the 
voice coil, apparently an ideal state of affairs. 

However, before deciding to concentrate on the 
problem of increasing the voice-coil damping let 
us take a glance at the performance of one of the other 
links in the high-quality chain, the listening room in 
which the high-fidelity enthusiast enjoys the results - 
of his efforts. Reference to an earlier article (“‘ The 
Acoustics of Small Rooms” W.W. May 1944) will 
show that any enclosure behaves as a resonant structure 
having an infinity of resonant frequencies given by the 
Rayleigh equation, 


cA? , Bt, D\-! 
f= 3\r twit a 


where c= vvelocity of sound in air, = length, 
W = width, H = height, and A, B, D are the integers 
1, 2, 3, 4, etc., substituted in turn. In a typical 
instance (the writer’s lounge) this equation predicts 
the presence of eight resonant frequencies below about 
100 c/s, as shown in Table 2, the presence of most of 
these having been confirmed by experiment. These 
are all in the same region of the audio spectrum as 
the fundamental voice-coil resonance of the majority of 
good loudspeakers, and there does not appear to be 
any good reason for believing that their effect upon 
the quality of reproduction will not be exactly the same 
as the effect of a speaker resonance when the Q 
factor (wL/R) of the room is the same as the Q of 
the speaker voice-coil system. In both cases an 
exponentially decaying oscillation at the resonant 
frequency is added to the tail of every transient signal. 
An accurate calculation of the acoustic Q of the room 
is not possible, but a direct measurement of the 51-c/s 


ms * British Themen Setneen Comgans. 


TABLE Il 


D.C. Critical 
Resistance of Damping 
Type of Speaker Voice Coil Resistance 
High-quality 17in unit 2.5 ohms 
| High-quality 12in unit 2.0 


| Cheap 7in (Make C) 


Resonant frequency (e/s) | | 


OWK OK Com RP 
NOOKK OKO WB 
| COmR OKC UO 


252 


Wrretess Worxb, Jury 1951 


Fig. 1. 


Residual transient response of a 12-in. loudspeaker over the leiapeni range 2,509-3,000 c/s, (a) ona flat baffi:, 


(b) in an unlagged box baffle, (c) in box baffie with hair felt lagging, (d) loaded by a short horn. 


resonant mode, indicates that it has a Q between 
13 and 15, whereas the Q of the damped speaker voice 
coil is between 0.5 and 1. Table Il indicates that there 
are eight resonant modes below 100 c/s, and as all 
are known to have Q factors greater than 8, further 
efforts to obtain greater-than-critical damping of the 
speaker voice coil would appear to be a mis-directed 
effort, though the purist may derive some pleasure 
from “‘ straining at the gnat.” 


Residual Transients 


All the proceeding discussion has been concerned with 
the low-frequency resonance of the mass of the coil 
and cone with the compliance of the cone support, 
but though this is perhaps the most prominent mode, 
there is a very large number of resonant combinations 
spread throughout the whole audio frequency range. 
D. E. L. Shorter (B.B.C. Quarterly, Oct. 1946 and 
W.W. Dec. 1946) has developed a technique for 
checking their presence, his preferred method of 
expressing the result being to plot the steady-state 
frequency characteristic together with the frequency 
characteristic of the residual sound at intervals of 
10, 20, 30, 40 milliseconds after the electrical input 
to the speaker is removed. His results indicate the 
presence of many high-Q modes of vibration, but in 
general these “resonant sub-assemblies”’ are not 
tightly coupled to the voice coil, the results being 
that damping applied to the voice coil movement has 
little effect upon the amplitude of their transient 
oscillations following an exciting pulse. The looseness 
of the coupling between voice coil and the resonant 
elements is shown by the absence of any indication of 
change in voice-coil impedance at the frequency of 
resonance. As these mechanical resonances are dis- 
tributed throughout the whole audio range their 
aural effect is likely to be of greater importance than 
the single resonance of the cone and surround. On 
the other hand, the number of room resonances per 
octave predicted by the Rayleigh equation increases, 
and their amplitude decreases, as the frequency rises, 
and consequently they tend to be relatively less 
important than the higher-frequency speaker reson- 
ances, which Shorter’s work has shown to be of high 
Q with long transient hangovers. 

A solution to the problem of damping these high- 
frequency resonant modes in the speaker may there- 
fore be expected to produce a greater improvement in 
quality of reproduction than a solution to the — 
of obtaining greater-than-critical damping of the 
basic voice-coil resonance. 
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On account of the relatively loose mechanical 
coupling between voice coil and the resonant regions of 
the cone, electrical damping of the h.f. resonances is 
extremely difficult (probably impossible), and it is 
therefore necessary to consider some alternative 
method. A solution having all the advantages woul | 
be to increase the resistive component of the air load 
upon the cone by modification to the speaker mounting. 
At the present time there are three main classes of 
speaker mounting, the flat baffle, vented cabinet 
including the labyrinth, and the exponential horn, 
each with its own particular advantages. The flat 
baffle makes little difference to the resistive component 
of the air loading on the cone over any iarge portion 
of the spectrum, whereas the vented cabinet may be 
designed or may just happen to increase the resistive 

ing over the bottom end of the range in the vicinity 
of the ‘cone resonance, without making any significant 
contribution elsewhere. The same comment is true 
of the labyrinth, but the third method, the use of an 
exponential horn has real advantage in loading the 
speaker diaphragm, an advantage that is particularly 
marked in the region between 100 and 1,000 c’s. 


Horn Loading 


The acoustic resistance at the throat end of an expon- 
ential horn rises much more rapidly with increase 
in frequency than for a cone in an infinite baffle 
and at low frequency may be 50-100 times the value 
obtained without the horn. The increase can be 
calculated without serious difficulty, but the calcula- 
tion involves a knowledge of the change in effective 
diaphragm area with frequency, information that 
can only be obtained experimentally with —— 
difficulty than there is in directly checking the reduction 
in transient oscillation due to the addition of the horn. 

An experimental check on the correctness of the 
reasoning always inspires confidence and fortunately 
some earlier results on a typical 12in cone unit can 
be quoted. This was tested in a 3ft. sq. baffle, a 
felt-lined box, and a short exponential horn, 
Shorter method of transient measurement being tear 
Transient oscillations in open cone speakers appear 


“to be greatly affected by time, temperature and many 


other factors, so it was necessary to find a relatively 
narrow region of the complete response curve where 
a transient oscillation occurred in a stable manner, 
i.e., the results on a flat baffle could be repeated with 
consistency over periods of several hours. The 
amplitude of the transient oscillations 20 milliseconds 
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after the electrical input had been cut off, was then 
checked with the speaker unit in the flat baffle, the 
box and the horn, particular care being taken to make 
certain that the test results for any method of mounting 
could be repeated. 

Fig. 1 illustrates the results and it will be seen that 
there is little difference in the amplitude of the 
transient oscillation whether the speaker is mounted 
on a flat baffie, in an unlagged cabinet or in the same 
cabinet with thick hair felt lagging. Mounting the 
unit in a short horn reduces the amplitude of the 
oscillations by about 12-15 db. Though it may be 
a coincidence it is worth noting that in this particular 
case the addition of lagging to the cabinet appears 
to reduce the frequency band over which prominent 
oscillation occurs, though increasing the amplitude 
of the oscillation within that band. This sort of 
result is generally due to one of the box dimensions 
being a whole number of quarter wavelengths, and 
in this case the addition of one inch felt made the back 
to front dimension a whole number of quarter waves 
mear the frequency of the transients. This point 
was not followed up, so this should be considered as 
a tentative explanation only. 

Horn loudspeakers are characterized by a solidity 
and firmness of reproduction which within the writer’s 
experience is not possessed by any other form of 
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Fig. 2. Effect of loudspeaker mounting on impedance 
of voice coil. 
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Fig. 3. Indicating the curve path followed by the 
operating point with a reactive load. 
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mounting, a characteristic that is believed to be due 
to effective damping of the cone motion. In this 
particular case the damping obtained appears to be 
about twice that expected on the basis of the usual 
estimations of effective cone diameter. 

Earlier, we expressed the view that critical damping 
of the voice coil is not of particular importance when 
the loudspeaker is used in a small room but as all the 
equipment was set up, a particular 12-inch speaker 
was checked in three mountings to determine the 
amplifier output impedance required to give critical 
damping of the basic resonance. The results are as 
follows :— 


TABLE Ill 


Source Impedance | 
for Critical | 
Damping 
8 ohms 
2 


Speaker Mounting 
| 1. Open on bench 
2. In 2,500 cubic inch box 
| 3. In short horn .. 


This indicates that the Q of an enclosure may be 
greater than that of the speaker voice coil (i.e., a lower 
source resistance is required for critical damping) 
confirming that it may -be necessary to use some 
artifice similar to D. E. L. Shorter’s felt partition 
(W. W., Dec. 1950) if critical damping of an enclosure 
is really required. 

There is one advantage of using a loudspeaker 
mounting that provides resistive loading of the cone, 
to which we have not so far referred. -A lightly 
damped mechanically resonant voice coil system will 
have an impedance/frequency curve with a pronounced 
peak at the frequency of mechanical resonance, a 
typical sort of curve being shown in Fig. 2. Over 
this part of the frequency range the output stage of 
the amplifier is presented with a load that changes 
rapidly both in modulus (absolute value) and in phase 
angle, the change being particularly violent over the 
few cycles near resonance. A thermionic amplifier 
cannot provide power for this type of load without 
introducing serious distortion, a result that will be 
understood by referring to Fig. 3 showing the anode- 
voltage/anode-current curves for an output valve 
with load lines for a purely resistive and for a reactive 
load added to the diagram. For a resistive load the 
working path is the straight line shown but for a 
reactive load the “ line ” broadens to an ellipse which 
may take the operating point into regions where the 
anode current at peak negative grid signals is dangerously 
near or into cut off, thus increasing the working dis- 
tortion far above the values taken from the curves for 
a matched resistive load. 

Fig. 4 indicates the results obtained using an am- 
plifier with low-impedance triodes in push pull in 
the output stage, curve A being the third-harmonic 
distortion when the amplifier was driving a pure 
resistance load, and curve B the third harmonic 
produced when a two-unit speaker combination was 
substituted. Although this particular speaker assem- 
bly has an impedance characteristic which is relatively 
flat in comparison with the majority of high-fidelity 
speakers at present on the market, it will be seen to 
increase the distortion by a factor of two to three times 
below 200 c/s. 

There is therefore considerable merit in adopting 
a speaker mounting that will reduce the inherent 
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impedance variations of the speaker unit itself, but 
it is almost impossible to make any specific statement 
about the relative advantages of the many types of 
speaker mountings in this respect. In general the 
flat baffie has little effect upon the impedance curve 
of the speaker unit and is therefore worst of all in 
respect of impedance variation. The vented cabinet 
may be designed to reduce the natural impedance 
variation of the basic unit, though there does not-seem 
to be any unanimity of opinion among designers as to 
what should be done. In the case of the horn-loaded 
unit considerable reduction in the impedance variation 
of the basic unit can be secured by appropriate design. 
Fig. 2 indicates the impedance variation of a particular 
12-in speaker unit, in free air, mounted on a 4ft square 
baffle and finally in an exponential horn designed to 
be contained in a 10,000 cubic inch box. 

As shown in the earlier article these variations in 
impedance are directly related to the amplitude of 
the transient oscillations of the speaker, a flat curve 
such as that for the horn indicating highly damped 
motion of the coil and cone. In this particular in- 
stance the horn shows up to considerable advantage 
in reducing the amplifier distortion due to load 
impedance variation and in a large room should show 
a marked improvement due to the damping of the coil 
motion. 

For completeness we may summarize the conclusions 
as follows :— 

1. Further evidence is produced to indicate that 
current designs of loudspeaker units are critically 
damped by an amplifier having an output i 
about 10-20 per cent of the d.c. resistance of the voice 
coil, 


2. Truly aperiodic motion, i.e., greater-than- 
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Fig. 4. Third-harmonic distortion produced by resistive 
and reactive loads. 


critical damping is not believed to have any advantage 
when the speaker is used in a small room, because the 
transient oscillations of the room are of the same nature 
and are of much greater amplitude. 

3. Effort should rather be directed towards increas- 
ing the damping of the cone oscillation at the higher 
frequencies. 

4. Further effort should be directed towards the 
production of speakers and anaes which give 
a flat overall voice-coil im: 

5. One solution of both these soclihedis is the use 
of an exponential horn. 


POST OFFICE REPORT 


Relaying Television : Radio Interference 
EFERENCE is made in the review of the activities of 


the G.P.O. “Post Office 1950”* to the new coaxial 

cable which has recently been brought intO use as an 
alternative means of relaying television between Alexandra 
Palace and Sutton Coldfield. To supplement the brief 
details of the cable given in the report, we give some 
data supplied by the manufacturers, Standard Telephones 
& Cables, Ltd 

The main cable, forming of the Post Office trunk 
telephone network, covers a distance of just over 121 miles. 
The cable terminates at the Museum Telephone Exchange, 
London, and Telephone House, Birmingham, and the end 
connections to the transmitters are pi by “tail” 
cables between the exchanges and the transmitters. 

The London-Birmingham cable incorporates two 
0.975-inch and four 0.375-inch coaxial tubes. The 
tubes are used, with repeaters at 12-mile intervals, 

* HLM. Stationery Office, 2s. 6d. 


two-way transmission of 405-line television signals _re- 
quiring a video bandwidth of approximately 3 Mc/s. The 
Hankey Television Committee (1943), however, recom- 
mended, among other things, that developments be 
planned. on the assumption that a er definition system, 
perhaps incorporating colour, for some time be 
operated side by side with the present system. The larger 
tubes voy therefore be required for frequencies up to 
26 Mc/s, and, in view of ss ters have been included 
at intervals of three miles at present only 11 
of the 43 are employed. rhe 0.375-inch tubes are used 
for broadband telephony purposes, each pair wy S capable 
of carrying 600 speech circuits. One section of “tail” 
cable (Birmingham to Stoke) uses 0.375- inch tubes 
for the 405-line transmissions, the repeater stations 


being spaced six miles * opt 
Radio Interference st complaints of interference 
with sound lenedonide dealt with Ly the Post Office i 


creased during 1949 by 
lating to television meee G 

¢ comparative figures were: sound 
40,000; vision 2,000. 1949, $7,000 and 9,000 
respectively. 

It is interesting to note the princi 
of interference as recorded in “ Pest OF 
Commercial and industrial —— machinery 
accounted for 20 per cent of the complaints, 
inefficient aerial and earth systems, 18 per cent; 
faulty receivers, 13 per cent; domestic a 
12 per cent; and house wiring faults, 8 per cent. 


255 


Intermodulation Distortion 
(Gramophone Pickups 


A Te 2c DNR NATE ip n“7 
ty eae ee: 1 


in 


By S. KELLY* 


Methods of Measurement Using Special Test Records 


N general, the criterion of the fidelity of a repro- 
ducing system has in the past been expressed in 
terms of two major forms of distortion, namely, 

variations of amplitude with frequency for con- 
stant input, and non-linearity of the transfer charac- 
teristic relating output to input over a wide range of 
amplitudes. Later, recognition was given to phase 
distortion and transient distortion. 

Amongst the earlier methods of specifying per- 
formarce were those relating the gain of the amplifier 
to the frequency of the input wave, and usually any 
components of the output wave differing in frequency 
from that of the input were neglected. This gives 
only a rough and ready check of the performance of 
the amplifier, because the distortion due to a varia- 
tion in frequency response, as perceived aurally, is 
usually not very serious. A more distressing form of 
distortion is that due to non-linearity of the response 
to input waves of varying amplitude. In this case, 
the amplitude of the output wave is not directly pro- 
portional to that of the input, and it can be shown, 
where non-linearity exists, that for a pure sinusoidal 
input the output will contain, in addition to the funda- 
mental frequency, other frequencies harmonically re- 
lated to it. For the past two decades, the system of 
assessing non-linearity has been to measure the ratio 
of the total (r.m.s.) harmonics produced in the device 
to the fundamental frequency. 

Where the harmonics are concordant with the 
fundamental, the aural effect is less distressing than 
when inharmonic frequencies are present. As a 
matter of interest, taking the series as far as the tenth 


Fig. 1. Variation with frequency of the mechanical 
impedance at the needle top of a popular commercial 
pickup (tNewton= 10° dynes). 
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harmonic, only the seventh and ninth harmonics are 
not musically related to the fundamental. Harmonic 
distortion, as far as it goes, gives a good measure of 
the fidelity of the unit but, unfortunately, in most 
forms of aural communication, two or more frequen- 
cies are transmitted simultaheously, and it is generally 
agreed that simple harmonic distortion is not nearly 
so distressing as forms of distortion where waves 
other than those harmonically related to the funda- 
mental are generated. If two different frequencies 
are applied to a non-linear network, the output wave, 
in addition to containing the two original and their 
harmonically related frequencies, produces also com- 
bination tones of these two groups, and the majority 
of these combination tones will not bear any simple 
harmonic relation to any of the fundamental tones. 

Intermodulation is the production of new com- 
ponents having frequencies corresponding to un- 
desired sums and differences of the fundamental and 
harmonic frequencies of the applied waves. By 
generally accepted definition, the intermodulation dis- 
tortion is the arithmetic sum of the amplitudes of the 
modulation products divided by the amplitude of the 
high-frequency carrier. The intermodulation system 
of testing was first described by Harris’ and was 
further developed by Frayne and Scoville’; a recent 
analysis is given by Fine’. 

In a gramophone pickup, distortion can take place 
due to non-linear flux variation in the pickup coil, 
caused by the armature moving through a non-linear 
magnetic field; hysteresis in the iron magnetic circuit; 
and various other design faults; or, more generally, 
due to the stylus not tracking the groove correctly. 
(In this article, the “ tracking” capabilities of a pickup 
refer to the ability of the stylus to maintain contact 
with both walls of the groove under normal operating 
conditions.) 

Under ideal conditions, the stylus would maintain 
constant contact with both walls of the groove, and 
the force acting on the stylus would be symmetrical 
about the vertical centre line. If, however, the 
vertical force on the stylus is insufficient, the stylus 
will tend to ride up one or other of the groove walls. 
This is particularly noticeable on loud passages, and 
if the acceleration is sufficient, it is possible to throw 
the stylus completely out of the groove and for it to 
come to rest one or more grooves away. This dis- 
tressing phenomenon is only too apparent to most 
users of the gramophone. 


» Ltd. 
©. Harris Wireless Engineer, Vol. 14, pp. 63-72. 
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Fig. 1 shows the mechanical needle tip impedance 
of a popular commercial pickup. It will be seen that 
it consists of two high-im ints correspond- 
ing to high-frequency and low-frequency parallel 
resonances and a series-resonant frequency (minimum 
impedance) at 3kc/s. The high-frequency resonance 
is determined by the effective mass of the armature 
and stylus system and the total compliance of the 
stylus system (the needle tip to record compliance, and 
the compliance of the stylus itself), and the low- 
frequency resonance by the mass of the pickup head 
and the total armature and stylus compliance. When 
the needle pressure is insufficient, the stylus will 
“jump the groove” on heavy low-frequency passages, 
and rattle, or in extreme cases, also “jump the 
groove” because of the large accelerations often ex- 
perienced at the high-frequency end. 

This particular phenomenon has been evident since 
the earliest days of recorded sound and is one of the 
major problems in pickup design to-day; and the 
advent of long-playing records has done ing to 
ease the design problem., The tracking capabilities 
of a pickup are determined to a large extent by the 
mechanical impedance at the stylus tip and, as stated 
before, if the lateral thrust exerts a force greater. than 


It is intended that the test records be used with a 
correct bass compensating circuit, so that the 
equalized output from the pickup is flat when played 
from a standard recording. The difference level of the 
two frequencies will then be 12 db on the JH 138. @ 

The specification of the record is as follows: 
lst side: The outer band consists of 400-c/s tone at 
a level of plus 22.5 db, referred to a lateral velocity of 
lcm/sec (r.m.s.), with approximately 4,000c/s at a 
level of plus 10.5db superimposed additively. The 
difference in levels is 12 db, and an exact integral fre- 
quency ratio has been avoided in order to facilitate 
visual observation of the envelope on a cathode ray 
tube screen. 

The peak lateral velocity of the combined wave is 
equal to that of a sine wave at a level of plus 24.5 db. 

The succeeding ten bands each have the level of 
both tones (and hence of the combination), reduced by 
2db below that of the foregoing band. 

2nd side: The outer band consists of 60-c/s tone at 
a level of plus 8.6db, with 2,000-c/s tone at a level 
of plus 10.3db superimposed additively. When the 
2,000c/s is reduced in the pickup bass-correction 
equalizer by the correct amount relative to 60c/s (ie., 
13.7 db) its effective level will be minus 3.4db (and 


CARRIER METER 


RECTIFIER 


LOW PASS 
FILTER 


SPEAK 
RECTIFIER 


that due to the downward pressure, the stylus will 
tend to ride up the walls of the groove and the sym- 
metrical deflection of the stylus will be lost. is 
form of distortion is probably the most serious 
encountered in present-day gramophone reproduction. 
Unfortunately, the measurement of the mechanical 
impedance at the stylus point is an extremely difficult 
matter, but in view of the very high accelerations to 
which the stylus is subjected, a simple statement of 
its mechanical impedance is not always sufficient, and 
some system is required which will show the slightest 
form of distortion arising from failure to maintain 
contact between stylus groove wall. ‘The measure- 
ment of intermodulation is about three to five times 
more sensitive than the measurement of simple har- 
monic distortion, and this system can easily be adapted 
to Fag the tracking capabilities of the gramophone 
pickup. 

The starting point for intermodulation measure- 
ments on gramophone pickups is, of course, a record 
which is engraved with the necessary ies and 
which, in itself, possesses negligi 
components. The intermodulation test record . 
JH 138 produced by E.M.I. Studios, Ltd., has: been 
developed for the specific purpose of i 
pickups. It runs at 78 r.p.m. and is cut with a 
standard groove shape, for use with 0,002Sin radius 
styli. One side is cut at 60c/s and 2,000c/s, and the 
reverse side at 400c/s and 4,000c/s. 
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Fig. 2. Schem- 
atic diagram of 
a typical inter- 
modulation test 
set. 


not 1.4db as stated on the record information sheet), 
ive., 12 db below the level of the 60-c/s tone. 

On a velocity basis, the peak lateral velocity of the 
combined wave is equal to that of a sine wave at a 
level of plus 15.5 db. 

The peak combined amplitude is equivalent to that 
of a 60-c/s sine wave having a level of plus 10 db. 

The succeeding ten bands each have the level of 
both tones (and hence of the combination) reduced by 
2db below that of the foregoing band. Note: The 
level in decibels above a zero of 1 cm/sec r.m.s. lateral 
velocity has been measured by the Buchmann and 
Meyer optical method. 


Tolerable Distortion Levels 


Frequencies of 400c/s and 4,000c/s were chosen 
because these lie between the two usual resonant fre- 
quencies of the pickup system, and are located in the 
area where high peak energies of speech and music are 
usually met with. Much practical work has been 
done, using these frequencies, in the film industry, and 
it has been shown that if the 400-c/s component has 
an amplitude 12 db greater than the 4,000-c/s com- 
ponent, extremely good correlation exists between 
aural and measured distortion. Direct listening tests 
show that when using 400-4,000c/s, 10 per cent is a 
good practical limit for tolerable distortion. Below 
10 per cent the distortion is not readily detectable 
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unless directly compared with the original source. 
The majority of commercial pickups have the low- 
frequency resonance between 40c/s and 80c/s and it 
is usually the mechanical impedance of the needle tip 
at this low resonant frequency that finally determines 
the tracking capabilities of the pickup. The reverse 
side of the record is therefore cut with a 60-c/s low 
frequency component and a 2,000-c/s high frequency 
component in order to meet these particular tracking 
test requirements. 

The output from the pickup is connected to the 
intermodulation test set shown in Fig. 2. is con- 
sists of a preamplifier of variable gain and minimum 
distortion (less than 0.5 per cent), a high-pass filter 
which eliminates the 60-c/s or 400-c/s wave, a buffer 
amplifier and a rectifier. The output of the rectifier 
is taken through a low-pass filter to a further buffer 
amplifier and a peak-reading voltmeter. The carrier 
level is monitored on the output of the rectifier. It 
may be possible to give constructional details of this 
equipment in a subsequent article. 

Whilst an intermodulation test set is a very desirable 
piece of laboratory furniture, it is not absolutely 
necessary, and much information may be gained by 
direct listening to the output from the pickup when 
played on the intermodulation record. The distortion 
produced when the pickup is not tracking correctly, 
or when there are any other faults in the amplifier, is 
much more easily detectable than by listening to 
single-tone records—the overload point can be deter- 
mined to a precision of approximately 2db, these 
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Fig 3. Simple cathode-follower por ee circuit for 


measuring intermodulation with a cathode ray oscillo- 
scope. The shape of the response curve is shown inset. 
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being the amplitude differences between each band. 

Fig. 3 shows a very simple set-up using standard 
laboratory components and a cathode ray oscilloscope. 
The percentage distortion is given by: 

A-B 

A+B 
and gives reproduceable results within a few per cent. 
The c.r.o. trace is shown in Fig. 4. 

The inductances indicated in Fig. 3 were con- 
structed with Mullard “ Ferroxcube” cores in order to 
reduce distortion to a minimum. Using Type 
Y25/11.3 core and former assemblies, 1,750 turns of 
42-s.w.g. enamelled wire gave 1.5henrys and 3,400 
turns of 45-s.w.g: were required for Shenrys. Final 
adjustment of inductance to give resonance at the 
required frequency with the actual circuit capacitance 
was made by rubbing down the centre core or the 
outer ring to vary the effective air gap. An alternative 
method would be to use fixed inductances (e.g., Sal- 
ford Electrical “Gecalloy” toroidal coils on Type 
GIA cores) and to make any necessary adjustments in 
the capacitance. If the, core is constructed from 
Stalloy or equivalent material, it must be of adequate 
cross section and well gapped to reduce iron distortion 
to the minimum. 

In operation, the record is played (starting at the 
lowest velocity on the inside band) using various 
needle pressures, and the distortion noted for each 
band. Typical results are shown in Fig. 5. These 
were obtained using a medium-priced, general- 
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Fig. 4. Form of trace obtained with circuit of Fig. 3. 


Fig. 5. Typical results with different needle pressures 
for a medium-priced general-purpose pickup using test 
frequencies of 400 and 4,000 c/s. 


INTERMODULATION DISTORTION (PER CENT) 
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purpose pickup. On the 400-4,000c/s side, it is seen 
that the distortion is low at low velocities, but at a 
critical velocity the distortion increases very rapidly. 
Increasing the needle pressure increases the velocity 
at which the break-up occurs and, for a given needle 
pressure, this point may be defined as the maximum 
velocity the pickup will track. Fig. 6 shows results on 
the same pickup when used on the adh = ager side : 
(A) with the moment of inertia of the pickup adjusted 
for a resonant frequency of 60c/s, (B) for 25c/s. 
This was achieved by weighting the head and counter- 
balancing the arm until the correct needle piessure 
was obtained. The necessity for reducing the low- 
frequency resonance as much as possible is certainly 
brought home in the test. It may be worth while 
mentioning here that where spring counterbalancing is 
used, extreme care must be exercised in measuring the 
needle pressure; during weighing, the height of the 
stylus from the baseboard must be exactly the same as 
the top of the record, otherwise large errors will be 
experienced. 

In order to assess the tracking capabilities of the 
pickup, one determines the highest velocity with 
which the pickup will track for an intermodulation 
distortion of less than, say, 10 per cent. Of course, if 
two pickups are compared, one of which shows a 
minimum intermodulation distortion of, say, 7 per 
cent, and the discontinuity at plus 24db, and the 
second pickup shows distortion of only 1 per cent, and 
discontinuity at 20 db, it will generally be considered 
that the second pickup is the better. 

The maximum velocities recorded on the JH 138 
approximate to those of commercial 78 r.p.m. record- 
ings (except with pre-emphasis), and it is suggested that 
the needle pressure required to track successfully all 
bands of the record should be the one specified for 


Technical discussion dur- 
ing the morning session. 


A.P. ALE. 
Exhibition 


HE second annual exhibition of the Association of 

Public Address Engineers was held on May 31 
at the Horse Shoe Hotel, Tottenham Court Road, 
London, W.C.2. Fourteen firms prominent in the 
field of sound reproduction and distribution took 
stands and gave demonstrations. Many of the new 
products shown are described on another page in this 
issue. 

The highlight of the day was the establishment of 
radio contact with the liner Caronia, then about 900 
miles out in the Atlantic, and the distribution of two- 
way conversations over loudspeakers in the exhibition. 
The demonstration was arranged by A. W. Middleton, 
of the Post Office Radio Branch, and members were 
able to discuss the P.O. requirements for the use of 
land lines Alternative equipments provided by G.E.C. 
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Fig. 6. Results with frequencies of 60 and 2,000 ¢/s 
for same pickup as Fig. 5. Low-frequency resonance 
adjusted (A) to 60 c/s and (B) to 25 c/s. 


general use; of course, good engineering practice 
requires that some safety margin be allowed, but that 
is a question for the individual desi ; 

Acknowledgement is made to W. S. Barrell, B.Sc., 
and E. W. Berth-Jones, B.Sc., of E.M.I. Studios, Ltd., 
who produced the record used for these tests. 


and by National Sound Reproducers were used. 
The Chief Radio Officer of the Caronia introduced 

P. Adorian (President, Brit.I.R.E.) and other dis- 

tnguished passengers aboard, who exchanged -greet 

ings with H. J. Leak (President, A.P.A.E.), C. Clarabut 

(Chairman), A. J. Walker (Hon. Sec.) and members of 


the Association. A very steady signal of excellent 
quality was maintained throughout the session, which 
lasted for about half an hour. 

The exhibition was well attended and visitors in- 
cluded representatives of Government Departments, 
the B.B.C., British Railways and the technical and 
national Press. The Association are to be congratu- 
lated on the success of this exhibition and the work 
they are doing in the interest of — standards in 
sound distribution. 
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Sir Ian Fraser, C.B.E., M.P., speaking at the official opening of the exhibition of sound reproducing equipment. 


B.S.R.A. Annual 
Convention 


' 


HELD on May 18th-20th, the 1951 convention of 
the British Sound Recording Association again 
provided an enjoyable and informative week-end for 
provincial as well as London members of the Asso- 
ciation. As in previous years, the exhibition, which 
this year was at the Waldorf Hotel, London, W.C.2, 
was open all day on Sunday as well as Saturday, and 
was well attended on both days. Details of some 
of the technical highlights of the exhibition are 
given elsewhere in this issue. The demonstrations 
of manufacturers’ equipment which were such a suc- 
cessful feature of last year’s convention were again 
given in a series of 20-minute sessions in the Ballroom 
to full audiences. 

The convention opened with a musical evening at 
the Decca Studios, West Hampstead, when some fine 
examples of recent microgroove recording were heard 
under ideal conditions. During the evening a re- 
cording was made by Campoli of a violin solo and 
the audience were able to compare the “live” per- 
formance with an immediate playback. 

The exhibition was opened by Sir Ian Fraser, 
who spoke of “talking books” and the debt which 
blind people owed to sound recording, particularly 
those who went blind in later years and could not 
acquire the requisite skill to read fluently by touch. 
The National Institute for the Blind and St. 
Dunstan’s first issued books in 1936 and Sir Ian paid 
tribute to the ready technical and material help which 
the industry had afforded in launching this venture. 
To-day this library had over 3,000 reader-listeners, 
and 623 titles were available, with the addition, on 
the average, of one book per week. The system 
of recording was on 12in discs, running at either 24 
or 334 r.p.m., which thus anticipated the general issue 
of long-playing records. An experimental tape re- 
corder for talking books which would enable a whole 
book to be issued in one unit had reached the stage 
when field trials could be initiated. Using 1,000ft 
of special din ‘tape with 24 tracks spaced only 0.02in 
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C. G. H. Chalker receives the President’s Cup from 
Cecil E. Watts assisted by the Hon. Sec., R. W. Lowden. 
A detail of the prizewinning exhibit, a photomultiplier 
sound head for a 16mm film projector, is shown below. 
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centre-to-centre, the tracking mechanism is enclosed 
in a plastic cassette which is reversed on the driving 
mechanism and the tape rewound after shifting the 
pickup head to the next track. The total recording 
time is of the order of 15 hours. Sir Ian emphasized 
that it would be some time before the new system 
could be put into service as very thorough trials must 
be completed before the capital expenditure involved, 
something like £100,000, could be authorized. 

The annual dinner was made the occasion for the 
presentation of the President’s Cup for the best ex- 
hibit in the amateur constructors’ competition. The 
equipment shown in this section was of a very high 
standard and covered a wide range of amplifiers and 
components, some of very simple and ingenious de- 
sign, as well as complete disc, tape and film recorders. 
The premier award went to Mr. C. G. H. Chalker, 
of Weymouth, for a sound-reproducing attachment, 
incorporating an electron multiplier photocell, for a 
l6mm film projector. The conversion was notable 
not only for the compactness of design, but for the 
high standard of workmanship and finish. The 
Committee Prize for the runner-up was awarded to 
the Rev. Cyril Butler for a sound-on-film recorder 
(variable density) which included a very well-made 
electromagnetic ribbon light valve. 


Royal Society 
Conversazione 


MONG the scientific exhibits at the Royal Society 
Conversazione on 24th May were several of radio, 
electronic and acoustic interest. 

B. H. Briggs and G. J. Phillips of the Cavendish 
Laboratory demonstrated a supersonic model show- 
ing reflection of radio waves from small irregularities 
and clouds in the ionosphere. Using triangulated 
receiving stations and comparing their continuous 
records on a time basis it has been deduced that the 
velocity of the pattern of irregularity over the ground 
is equivalent to winds approaching 200 m.p.h. in the 
upper atmosphere. 

Recent striking developments in the quality of 
quartz crystals grown by hydrothermal synthesis 
were shown by C. S. Brown, R. C. Kell and L. A. 
Thomas (G.E.C.) and Drs. W. A. and Nora Wooster 
of the Brooklyn Crystallographic Laboratory, Cam- 
bridge, who also showed the technique of recovering 
electrically twinned crystals by applying a combination 
of mechanical and thermal strains. 

Factors governing the efficiency of speech trans- 
mission systems were demonstrated by P. Denes and 
Dr. D. B. Fry of the Phonetics Department, University 
College, London. Records on magnetic tape were 
used to show that when peak limitation must be em- 
ployed, a rising gain/frequency characteristic before 
“clipping” followed by a falling correction charac- 
teristic gives better intelligibility than the converse, 
though both circuits give a nominally flat overall 
response. 

Even more striking was a speech recording, dis- 
torted to a point well below intelligibility, which 
through the influence of psychological factors became 
easily intelligible when played back after the listener 
had been given a précis of the information contained 
in the conversation. 
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Ntandardized 
Chassis 


Versatile B.B.C. Design for Housing 


Permanent or Temporary Equipment 


DURING a recent visit to the B.B.C. Engineering 
Training Department’s establishment at Wood 
Norton, Wireless World was attracted by the neat and 
effective design of a chassis that has apparently been 
standardized for “demonstration apparatus. 

chassis is also used for measuring gear and experi- 
mental apparatus of a semi-permanent nature, and 
would appear to have many other applications. 
Although components and wiring are visible and 
readily accessible, they are adequately protected in 
all positions; there are no projections to be broken, and 
the chassis stands firmly when upside down, on its 
face, on its back or even on the ends. The layout 


Front outside views of a chassis housing a unit to 
demonstrate the time constant of a CR circuit ; note 
rubber feet. 
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has obvious advantages for instructional purposes, and 
a number of chassis may be stacked on top of each 
other. The “expendable” part, in which holes will 
normally be drilled, can be replaced without wasting 
the end plates. 

As the illustrations here show, the general form 
taken by the chassis is that of a skeleton cabinet having 
a sloping front, solid end-plates and an open back and 
base. For a permanent job the back and base could 
be covered in. Each end-plate has a slot cut out at 
a “natural angle” for lifting and carrying, so there 
is accordingly a left- and right-hand end-plate. The 
top sloping edge of the hand grip is made more com- 
fortable to handle by pressing a strip of metal, formed 
into a narrow channel, over the upper edge. The 
chassis illustrated is made of heavy-gauge (about No. 
20) tin plate, cellulose sprayed, but any metal or finish 
can obviously be used. 

Dimensions are obviously elastic, but those of the 
specimen illustrated are given on the accompanying 
sketch. For some applications it may be convenient 
to standardize the size of the end-plates, but to use 
front panels of varying widths. 

Sketch showing construction (with leading dimensions) . An angle-piece fixed along the lower back edge 
of the B.B.C. standardized chassis. The sloping panel imparts rigidity, and may form a convenient mounting 
is supported at the sides by two flanges bent in from for components, as well as providing an anchorage for 
the cut-away slots that form the hand grips. connecting wires. 


HELICAL AERIAL 
New High-gain Radiator for 500-Mc/s Television 


AN aerial of unusual design and possessing the advantage of simplicity of construction 
and feed has been developed by General Electric of America. It is intended primarily 
as the radiator for a high-power television station operating on about 500 Mc/s and in 
the form shown in the illustration radiates an omni-directional wave horizontally polarized 
and having a very narrow vertical angle. The form of radiation can be described as a 
thin disc with its axis vertical. 

By suitably proportioning the helix the disc of radiation can be given an upward or 
downward tilt, a very useful feature when the aerial is mounted very high and a local 
service is required. This feature, and the absence of any appreciable high-angle radiation, 
should go a long way towards eliminating fading in fringe areas due to reflections and 
scattering from the upper atmosphere. 

This aerial functions on the travelling wave principle and the currents at like points in 
each turn of the helix must be in phase. This condition will be satisfied when each turn 
is an integral number of wavelengths in helical circumference, as measured at the velocity 
of propagation along the helix. All the conditions governing the size of the helix cannot 
be gone into here, so it must suffice to say that in the aerial shown each turn is two 
wavelengths in circumference at about 500 Mc/s. The diameter of the metal support- 
ing pole is also important as the amount of energy it absorbs from the aerial governs 
its performance. It must absorb some, but not too much. 

Although the main radiation is in the horizontal plane, some vertical radiation would 
normally be present in a plain helix. By using two helices connected end-to-end, one 
having a right- and the other a left-hand pitch, all, or most, of the vertical radiation is 
cancelled and the horizontal radiation is reinforced. The feed point of this combination 
is the centre, or junction, of the two helices which form a single unit in the system. 
As a unit it has a power gain of five compared with a plain dipole, but it is an all-round 
radiator whereas the dipole gives a figure-of-eight pattern only. Additional units, or bays, 
can be connected end-to-end to increase the overall gain, a four-bay array giving a 
power gain of 20. The illustration shows a single bay of the aerial, the right- and left-hand 
helices being easily identified with the feed point in the centre. 

A coaxial cable can be used to feed the helix and when several bays are involved the 
mast itself can form the main transmission line. The mast would act as the outer conductor 
and the inner could be tubular also and used to pass up light and power cables for mast- 
head lighting at night and de-icing in winter. Individual bays drew power from the main 
feeder by means of “ probes” inserted into the mast, the coupling to the centre conductor 
being adjusted to equalize the power supplied to each bay. 
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NEW TYPES FOR wide angle Teletubes 


is a wage duty line output valve having a peak emission in 

type 6CDbG excess of existing types. It is designed for operation with a 
maximum screen potential of 175 volts permitting its use 
in economical television receivers. 


efficiency diode features an extremely high heater to cathode 
type BU46T potential rating, enabling it to be used with fully auto-wound 

output transformers of high efficiency whilst the heater is 
being operated from a common supply. 


efficiency dicde service 


6.3 volts 


When operated from a 200 volt H.T. rail, these valves 
will provide an E.H.T. voltage of 12-15 kV and fully scan 
a wide angle (70°) cathode ray tube. 


WRITE NOW TO DEPT. 4530 


for data sheets on the above valves. TECHNICAL ADVI CE SERVICE 
Standard Telephones and Cables Limited roorscray, SIDCUP, KENT 
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high fidelity MICROPHONES 
FOR PUBLIC ADDRESS : RECORDING : AMATEUR RADIO 


TYPE MIC 22 


This model incorporates the famous Acos 
‘ Filtercel ’’ insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 cps. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alter- 
native mountings are available for the MIC 
22 head: 

MIC 22-2 is supplied as a complete unit incorporating 
an attractive desk stand with cable side entry. 


MIC 22-1 is for fitting to any British or American type 
standard floor stand and can also be used as a hand 
microphone. 


PRICE £6- 6. (Either Model) 


TYPE MIC 16 


Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30-10,000 cps. Performance is unaffected by 
vibration or shock and low frequency wind 
noises. As in the case of the MIC 22, two 
alternative mountings for the MIC 16 head 
are available: 

MIC 16-2 is a complete desk stand unit with side 
cable entry. 

MIC 16-1 is ready for fixing to either British or 
American type floor stands by means of a knurled ring. 


PRICE £12 ° 12. (Either Model) 


“4 


COSMOCORD LIMITED ENFIELD, MIDDX. 


P.S. As you probably know, we make good pick-ups too, in large numbers. But even larger numbers of people want them. Although, 
therefore, we expect to be producing still more and still better pick-ups soon, just now we don’t advertise pick-ups at all. 


LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents. 


The Industry and * E.H.F.” 


IF the industry is keeping quiet, I hope I shall not be 

considered to be giving away secrets if I suggest somé 
of the factors which (from inside experience a few years 
ago) I believe’to be on its mind. 

Everyone agrees that a.m. cannot give better service 
than f.m., but the economic comparison is not so easy. 
A reasonably good f.m. receiver costs a little more (even 
20 per cent more?) than a typical a.m, receiver. But 
an a.m. receiver specially designed with noise-suppres- 
sion, etc., sO as to give performance near that the 
“ standard” f.m. receiver would also be more expensive. 
So for high-fidelity, noise-free reception there is a strong 
case for fm. and not much against it. On the other 
hand, high fidelity has never been a commercial proposi- 
tion, and a fierce top cut (euphemistically called “tone- 
centrol”’) is the cheapest form of interference suppressor. 
If f.m. receivers are likely to be so cheapened by cutting 
if. gain and limiting that they do not behave like f.m. 
receivers in terms of noise, why bother to put on f.m. 
in the first place? 

But, do not forget, expensive television sets have sold 
pretty well. Is this because television is so much more 
drastic a novelty, or is there enough money about nowa- 
days to sell semi-luxury f.m. sets as well? But from 
the 1951 viewpoint (civilian production likely to be swept 
aside by military requirements), is there any point in 
studying the immediate market? Shall we not soon be 
back to the “ austerity” receiver, trying to maintain some 
broadcast reception as a public service? 

Leaving this gloomiest view, let us look at television. 
In your Editorial you give a visible shudder at the 
thought of mixed f.m. and a.m., and question the juris- 
diction of the Television Advisory Committee. But since, 
under pressure from the industry, the television service 
was hastily restored in its exact pre-war form, and a 
promise given to maintain transmissions acceptable to 
current-production receivers for a number of years, how 
could we go all-f.m.? I and others suggested at the 
time that television sound should be put on f.m., or at 
least that provision should be made for dual sound 
channels for f.m. and a.m., say one above and one below 
the vision channel; but nothing was done, and I doubt 
whether second sound channels could now be fitted into 
the television frequency allocation. If the Television 
Advisory Committee insists on retaining a.m. for tele- 
vision sound (which in present circumstances would be 
reasonable) we could only choose between all-a.m. and 
mixed systems. 

I think, however, that the only hope is for the B.B.C. 
to aim high, to refuse to be trammelled by the incon- 
veniences which may arise from past errors of policy, 
and if they believe f.m. is better, let us go ahead with it. 
If high fidelity is not commercial, let the mass-production 
merchants make their cheap sets for this band as they 
do for the m.w. band, but let us have the transmissions 
available for the benefit of those prepared to pay for 
high fidelity, and to maintain British prestige in the art 
of radio transmission. D. A. a 

Birmingham, 11. 


OUR last two editorials have invited comment on the 
B.B.C. proposal to adopt f.m. for sound broadcasting. 

I have no doubt when those most interested have seen and 
have had time to study the B.B.C. reasons for their recom- 
mendations, there will be no shortage of that commodity. 
It is possible, however, to comment now upon the 
B.B.C.’s erection of two horizontally polarized aerials for 
this purpose. One has been erected at Wrotham, one at 
Sutton Coldfield, and others are under way. Now the 
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television service uses vertical polarization, and one would 
therefore expect some very sound reasons for departing 
from the established practice. , 

I am indeed curious to know how the B.B.C. arrived at 
their decision. Did they consider that they might be clos- 
ing the door on v.h.f. car radio? Did they carry out cost 
studies to make sure that horizontal aerials were not ig 
to be dearer than vertical aerials ? Did they realize that if 
this were the case by say ten shillings per aerial, that the 
total extra cost to the public could run into millions ot 
pout ? Did they realize that in committing the v.h.f. 
istener to horizontal polarization they would make recep- 
tion of different programmes from more than one direction 
more difficult ? This last point would have special import- 
ance if independent local v.h.f. stations were set up using 
sites other than the B.B.C. 

It could be that a limited consideration of the cost and 
convenience of the transmitting aerial, or other factors, 
led the B.B.C. to their decision in this matter, and it would 
be reassuring to know that this was not the case. 

In Mr. Gillam’s article on the design of the Wrotham 
aerial I am astonished to read that it was designed to accept 
either three f.m, transmissions or one f.m. and one a.m. 
transmission, but apparently not three a.m. transmissions. 
It would seem from this that the B.B.C. knew what con- 
clusions were going to be drawn from the Wrotham experi- 
ments before the aerial mast was erected. 

J. R. BRINKLEY. 

Pye, Limited, 


Cambridge. 


B.B.C./G.P.0. Standards 


| ha any monopoly it is a truism to say that only the 

very highest standards must prevail so that when 
an organization claims that it is giving “ the highest grade 
of technical service economically possible”’ it is as 
well to examine that statement. 

There are several amplifiers commercially available 
having a distortion content guaranteed less than 0.1 per 
cent with a bandwidth of at least 30— 16,000 c/s; many 
feeder units are available which would not increase the 
distortion factor by more than 0.02 per cent and “ quality ” 
loudspeakers are legion. How many there are in use of 
these combined receivers it is difficult to estimate, but 
judging by the continuous advertising there must be a 
goodly company. Compare this specification then with 
the latest B.B.C. effort, the “high quality” Wrotham 
f.m./a.m. station. F.M., 60—15,000 c/s, distortion not 
more than 1 per cent; a.m., 60—10,000 c/s, distortion 
not more than 3 per cent.’ The B.B.C. is, at best, ten 
times more distorted, with no greater bandwidth, in its 
latest transmitter, than the latest commercial receiving 
equipment. Add to this the distortion ——— by 
the statement “although two high-quality (!) circuits are 
available from London, even these introduce considerably 
more distortion than occurs at the transmitter”’, and a 
truly deplorable projected technical service is presented. 

Just what technical or economic barrier prevents the 
G.P.O. from providing landlines to all provincial trans- 
mitters and studios with a bandwidth of 30—9,000 c/s 
with a distortion factor of not more than 0.1 cent? 
Just what prevents the modification of B.B.C. trans- 
mitters to the same standard? Better by far to put the 
cost of the projected f.m. stations, £200,000 » into 
new landlines and modulators than to spend an astro- 
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nomical sum covering the country with f.m. only to find 
that the landlines put us as you were! 

Or is it that the B.B.C. has a different standard for the 
provinces than that for London? Judging by the fre- 
quency at which we hear “the discontinuity in the 
characteristic caused by the operation of the B.B.C. 
modulator in Class B” (D. T. N. Williamson in Wireless 
World on his amplifier) it may be so, for in several visits 
to the London area this “discontinuity” was not heard. 

In all this I am concerned with “static” distortion as 
opposed to “controlled” distortion. To explain what I 
mean may I conclude with a story. Some two years ago 
I looked forward to a broadcast of a piano recital which 
I knew was to originate in Manchester. It began at 
10.30 p.m.; by 10.40 the harmonic distortion (mostly 
seventh!) was such that I was constrained to telephone 
to Manchester. The engineer I spoke to was a long time 
coming back to the telephone after I had explained 
matters; during the period he was avy the volume of 
sound from my receiver decreased approximately 6db and 
for the remaining fifteen minutes the pianist gave me 
much pleasure. My receiver is non-A.V.C. and no turn- 
ing down of my volume control could have reduced the 
distortion. C. R. WHITE. 

Bradford, Yorkshire. 


TO THE EDITOR 


Festival Demonstrations 


“THERE is so much that is worth publicizing in our 
British achievements in the fields of radio, television 
and radar that I am sure most Wireless World readers 
will be as disappointed as I was at.the miserable show 
we have been given at our one and only Telekinema. By 
its name I had thought we were to see television at its 
very best on both closed circuits and live transmissions, 
and that stereoscopic film and so-called stereophonic 
sound were to be thrown in as additional attractions. 

Instead, we have a quarter of an hour of short-line 
transmission from the foyer of the theatre with, until 
now, only two O.B.s from the B.B.C.—fifteen short 
minutes entirely swamped by about forty minutes of 
stereoscopic film. To confine television to constricted 
interviews in the foyer and give so much of the film pro- 
gramme to synthetic art is literally throwing away the 
substance for the shadow. 

It would surely be more to our advantage nationally 
to demonstrate what British engineers can do in the way 
of transmission and reception and I rather think the 
public expects it. The fact that by means of the mar- 
vellous television receiver and amplifier at the theatre we 
can see the B.B.C. transmissions at almost full cinema 
size is bound to impress everyone, particularly those over- 
seas critics of our 405-line transmission, The Telekinema 
can show more clearly than anything else the very high 
standard of our broadcast transmissions. It would be 
better to show this in preference to the “phoney” part 
of the stereo films. W. MacLANA ‘ 

London, W.8. 


“Bass Without Big Baffles” 


‘THE ideal, expressed by your correspondent L. E. A. 
Bourn in the June issue, of trying to render to the 
ear a sound as near to the natural as possible is certainly 
a good one, providing that it is reasonably attainable in 


practice. Whilst the musical analogies, which he was able 
to quote with considerable authority, may be taken for 
or against the possible usefulness of a simulated bass, I 
should like to say that my amplifier was designed more 
from the point of view of the evidence afforded by physio- 
logical facts. The harmonic constitution of the various 
instrumental tones is capable of considerable alteration by 
passage through the mechanism of the ear. 

Space would not permit a discourse into the causes of 
non-linearity in the ear and it will suffice to say that, at 


264 


continued 


low frequencies where amplitudes are of necessity large, 
distortion by aural harmonics (in terms of sensation levels) 
is considerable when judged by the usual electrical stan- 
dards. Admittedly, organ builders may employ mainly 
the 2nd and 3rd harmonics of a fundamental, but, in the 
case of the ear, subjective harmonics up to the 8th or 9th 
order can be detected by special methods. The charac- 
teristic curve of the ear resembles that of the grid voltage/ 
anode current curve of a triode valve, and the ear is 
accustomed to being driven beyond the linear part of its 
curve at low frequencies with sound levels above the 
threshold of audibility. I am sure that your correspon- 
dent would find the results of electrical distortion at low 
frequencies surprisingly deceptive to the ear. 

Dissonance between modulation products in the ampli- 
fier and other notes in the tempered musical scale would 
not differ materially from that occurring in the ear 
receiving pure tones, and is inevitable. 

Much of the information quoted can be found in 
“ Hearing,” 1938, S. S. Stevens and H. Davis, published 
by Chapman & Hall. K. A. EY. 

eeds, 6 


HE article by K. A. Exley in your April issue brings 

a most interesting and thought-provoking fresh 

approach to the old problem of obtaining the effect of 

bass without the use of a large cabinet. I would like to 
make one or two comments on his suggestions. 

The method used by organ builders of producing the 
effect of a single large pedal pipe from a number of 
smaller pipes sounding certain harmonics is not very 
satisfactory when the tone to be simulated contains a 
large proportion of fundamental. Nor are the best 
results obtained unless the building is of considerable size 
with a fair amount of reverberation. The second and 
third harmonics are the most important; the higher har- 
monics do not add appreciably to the fundamental tone 
and are only necessary for the synthesis of certain well- 
defined tone “colours.” ; 

No steps are taken in the amplifier circuit put forward 
by Dr. Exley to reduce higher-order harmonics produced 
by V3. A simple RC filter. between this valve and the 
point of entry to the amplifier might improve the smooth- 
ness of the synthetic bass. As this is only required below 
about 100 cycles, reduction of output could begin at 250 
cycles or so. Also the output from V3 is fed into the 
amplifier at a point within the feedback chain, so that 
this input will be subject to degeneration just as would 
any spurious signal, such as hum, produced within the 
amplifier. 

A further point is that the valve V3 is at a point follow- 
ing the volume control. While the input to this valve is 
considerable, having been subject to amplification in V1, 
it is likely that as the volume control setting is moved 
towards minimum the proportion of harmonic bass to 
signal will fall, and a point will be reached at which dis- 
tortion in V3 is very small. 

Might it be more satisfactory if the input (from pick- 
up or tuner) is taken first to a splitter, the anode of which 
feeds the harmonic generator valve, the output from this 
and the signal from the cathode of the splitter then being 
combined and fed to the main volume control? Output 
from the harmonic generator valve could first be passed 
through an RC filter to remove higher harmonics, and a 
volume control potentiometer preceding the junction with 
the main signal path would allow the proportion of har- 
monic bass to be varied to suit individual taste. Some 
amplification of signal prior to feeding to the distorting 
valve could be obtained by having the anode resistor of the 
splitter greater than the cathode load resistor. An ad- 
vantage of this method would be that the entire harmonic 
bass circuit could be constructed around a single double- 
triode valve, such as 6SL7, and could be applied to any 
normal amplifier, thus avoiding the need for much extra 
constructional work on existing equipment. 

Tunbridge Wells, Kent. F. D. C. BAKER. 
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DEVELOPMENTS IN 


Sound Reproduction 


Equipment Shown at the Recent B.S.R.A. and A.P.A.E. Exhibitions 


Recording.—The new E.M.I. portable magnetic 
recorder, Type TRS50, which weighs 59lb and 
measures 17}x16x123in, is available for tape 
speeds of either 15 and 74in/sec or 74 and 3} in/sec. 
The frequency response is 50 c/s to 12,000 c/s within 
+2db of the response at 1 kc/s at 15 in/sec, 8,000c/s 
at 74in/sec and 4,000c/s at 3#in/sec. It is claimed 
that speed variations are less than 0.2 per cent at 
15 and 7 in/sec and less than 0.3 per cent at 3} in/sec. 
Equalizer networks appropriate to the conditions are 
automatically brought into circuit by the speed 
selector control. 

M.S.S. have now entered the tape recording field 
with a portable machine (Type PMR/1) using 
standard 1,200-ft reels of tape and designed to give 


a response of 50 to 9,000c/s+2db. The interesting 
feature of this machine is that, in addition to a 7-watt 
output for a 15-ohm loudspeaker, there is a second 
output designed to match the impedance of the M.S.S. 
disc-recording cutter head, so that direct dubbing 
from tape to disc can be carried out without addi- 
tional amplifiers. 

A push-pull output stage giving sufficient power 
for classroom work or use in small halls is provided 
in the new Model 1A tape recorder made by Simon 
Sound Service. Tape speeds of 33 and 74in/sec are 
available and a single control lever working in a 
gate, rather on the lines of a car gear-change, gives 
foolproof choice of recording, playback and fast for- 
ward or rewind speeds. Attention has been given 


New tape recorders. (1) M.S.S. 
Type PMR’t. (2) Detachable 
head assembly in the Leevers- 
Rich Type “C.’’ (3) E.M.I. 
Type TR50. 


WireELess WorLbD, Jury 1951 


to speedy acceleration and deceleration of the tape 
to facilitate transcription work. 

The special tape recorder designed by Leevers, 
Rich & Company for professional use runs entirely 
from a 12-volt battery and provides “ studio” quality 
in transportable form. It is particularly suitable for 
sound recording in film production. The specifica- 
tion is designed to meet wide variations in climate 
and the equipment. has already been used “on 
location” in Norway and Africa. Everything has 
been done to ensure continuity of service in the field; 
the head assembly, for instance, is provided with 
plug-in connections and is instantly replaceable. A 
pulse synchronizing system developed for use with 
this recorder uses a separate track on the magnetic 
tape which records pulses at picture frame speed 
generated by the camera. A common a.c. power 
supply is unnecessary and both camera and recorder 
can thus be operated by separate batteries if 
necessary. 

A magnetic tape recorder designed for synchroniz- 
ing sound to silent film projectors was shown by 
Excel Sound Services (49, Bradford Road, Shipley) 
working in conjunction with a 16-mm projector. A 
capstan speed of 120 r.p.m. is chosen to work with 
the top sprocket of a cine projector and a 10-in 
diameter flywheel weighing 9lb is incorporated to 
ensure smooth operation. The sound reproducer 
ccentrols the projector motor speed through an electro- 
mechanical compensating relay. 

British Ferrograph, were showing a new closed- 
loop tape deck (Model 67) for advertising and 
other applications where short-period repetitive 
reproduction is required. 

A wider choice of tape is now available than last 
year. Durex Abrasives are in full production with 


their MC1-111 medium-coercivity tape, for which full 


magnetic data are available. 
In addition to the original Type 65 “Emitape,” 
Electrical and Musical Industries are now making a 


high-coercivity grade (Type H60) for use at the lower 
tape speeds. 

Low-impedance recording, playback and erase 
heads have been added to the range of components 
made by Audigraph, who have also introduced a 
new series (Type 200) of self-aligning twin-track 
heads with tape guides formed in the moulded body. 

Amplifiers——Developments in quality amplifiers 
have been mainly in their auxiliary equipment. The 
Acoustical Manufacturing Company have produced, 
for use with their Q.U.A.D. amplifier, a new radio 
tuner unit which makes use of two stages of r.f. 
amplification feeding a high-level diode detector. To 
obtain low detector distortion, equal loading is pro- 
vided for the signal and d.c. component and a low ~ 
output (10-20mV) at low impedance (5,000 ohms) is 
accepted. This is coupled to the main amplifier via 
a screened cable. A five-position switch gives the 
choice of four pre-set stations or gramophone and 
indicator lamps show the programme selected. 

Goodsell were showing a range of “ Williamson- 
type” amplifiers with output ratings from 6 to 15 
watts. One version, for export, incorporates the new 
Partridge CFB output transformer assembled on the 
latest “C ”-type core. 

H. J. Leak & Company have developed a new 
remote control pre-amplifier (Type RC/PA/U) for 
use with their TL/12 power amplifier. It has switch 
selection of equalization characteristics for all current 
British and American disc recording characteristics 
as well as independent bass, treble and volume con- 
trols. A microphone input requires only 3mV for 
10 watts output from the main amplifier. This firm 
was also showing the new B.B.C. monitoring loud- 
speaker unit for which the TL/12 — has been 
specified. 

A new 50-watt power amplifier for sound distribu- 
tion (Model 501) has been added to the Grampian 
range. It has provision for mixing inputs from four 
microphones and a gramophone pickup. Separate 


(1) Goodsell amplifier with “ C ’’-core output trans- 
former. (2) British Ferrograph Model 67 contin- 
uous tape recorder. (3) Acoustical Manufacturing 
Company’s radio tuner unit. 
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bass and treble tone controls and a bass boost for 
high-quality pickups are incorporated, and a switched 
meter provides a check on all valve emissions. The 
screen supply to the output valves is neon-stabilized. 


Loudspeakers.—A new loudspeaker unit for the 
reproduction of frequencies above 3,000c/s has been 
developed by Wharfedale. This is the “Super 5” 
which is a direct radiator with a 34-in aperture using 
a cloth surround for the diaphragm and an alu- 
minium-wound speech coil. A massive Alcomax III 
magnet with l-in centre pole provides a flux density 
of 13,000 gauss. 

Vitavox have made available the $2 pressure unit 
and CN157 horn which forms the middle- and high- 
frequency unit in the “Klipschorn” loudspeaker. It 
is designed for a frequency range of 200 c/s to 
20,000 c/s and the pressure unit, although intended 
primarily to form part of studio and theatre installa- 
tions, is suitable for domestic applications with the 
wider distribution provided by the cellular construc- 
tion of the throat of the CN157 horn. 

Designed for high-powered sound distribution 
systems, electronic organs, etc., the new Goodmans 
“Axiom 18” has a peak power-handling capacity of 
50 watts. The 18-in diaphragm assembly is detach- 
able for servicing and incorporates a dustproof linen 
spider suspension. The coil impedance is 6ohms, 
and the magnet provides a flux density of 14,500 gauss. 

A new lightweight pickup (P10C) has been produced 
by the M.S.S. Recording Company. It functions with 
a downward pressure of only 5-10gm and is avail- 
able with interchangeable heads for standard or 
microgroove records. The moving-iron armature 
works in generous air gaps and the output is given 
as —34db referred to IV r.m.s. from a 1 cm/sec + 


10db direct recording,.- when used with coupling 
transformer and equalizer. 


Sound Distribution.—An interesting communica- 
tion system for hospitals has been developed by 
Ardente for use in conjunction with the normal broad- 


cast sound distribution system. The patients’ 
pillowphones are of the moving-coil type and are 
provided with a switch at the side which converts 
them to microphones and also calls the duty nurse, 
who can enquire the patients’ needs without having 
to traverse the length of the ward. Also 
shown by Ardente was a schools receiver installation 
which, in addition to normal B.B.C. programmes, 
provides automatic class-changing signals from a 
synchronous clock, and incorporates an oscillator for 
a fire alarm signal tone and microphone priority in 
emergency. 

The Magneta Time Company were showing a 
comprehensive sectional amplifier assembly (Model 
§1)) in which up to four units for radio, gramophone, 
speech, fire and time signals can be stacked on a 
basic 50-watt power amplifier to make a neat cabinet 
assembly when capped by a rounded top section, 

Remote control of sound distribution equipment 
over P.O. lines was demonstrated by G.E.C., who 
were showing examples of their rack-mounted Main 
Station and Out Station installations, as well as a 
wide range of smaller sound-amplifying equipment 
and components. 

A new hand microphone (Type DP3) has been 
produced by Grampian. It is of the moving-coil 
type with metal diaphragm and its characteristics 
have been designed to give smooth response over 
the range of speech frequencies, with the minimum 
of extraneous pickup. A press-to-talk switch with 
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Grampian Type 
DP3 hand micro- 
phone. 


Right: Vitavox 
Type B52 micro- 
phone, with built- 
in transformer, 
on desk stand. 


heavy nickel-silver blades incorporates a third contact 
for relay operation. 

Vitavox have produced an alternative version of 
their B50 hand microphone with a built-in transformer 
to give either 500-600, 10,000 or 100,000 ohms output 
impedance. A desk cradle for these microphones is 
also available. 

To the already comprehensive range of Truvox 
loudspeakers for sound distribution has been added 
a new lightweight 10-watt pressure driving unit, 
without transformer (Type $D47) to meet the demand 
for simplified installation and servicing adjustment. 

An interesting device for sound distribution systems 
employing long lines was shown by the Antone Com- 
pany of Epsom. It is known as the “ Modulite” and 
consists of an Aldis-type signal lamp fixed to the 
loudspeaker standard and relay operated by speech 
currents. The narrow beam, which is focused on 
the operating or microphone position, gives clear 
indication that remote speakers are functioning. 
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New Home Service Stations * Instruments and Electronic 


Radio Convention ¢ Birthday Honours 


B.B.C. Reception 


‘T WELVE new low-power stations 
are to be brought into use by the 
B.B.C. to improve reception of the 
Home Service in certain areas. This 
was anounced by the Postmaster- 
General in reply to a question in the 
House ons. 

He stated that to mitigate as far 
as possible the deterioration caused 
mainly by foreign station interference 
on wavelengths allocated to the 


United Kingdom under the Copen- 
hagen Plan, low-power medium-wave 
transmitters are to be erected in the 
vicinities of the , Slowing. places : 


Barnstaple 
Barrow 
Bexhill 
Brighton 
Cromer 
Dumfries 
Folkestone 
Montrose 
Pwilheli 
Ramsgate ys 
Scarborough , 
WwW The” E 


692 N. of England 
P.M.G, stated that selection 
of wien to provide a satis- 
factory service to the maximum num- 
ber of listeners in these localities 
without spoiling reception elsewhere 
presented considerable difficulty, and 
it restricted the choice of the particu- 
lar Regional Programmes which could 
be provided. 

The B.B.C. hopes that eight of the 
new stations will be operating before 
next winter. 


Instruments Exhibition 


HE first exhibition to be devoted 

exclusively to the British instru- 
ment industry opens for ten days at 
Olympia, London, on July 4th. 

Of the 140-odd exhibitors, nearly 
forty will be showing instruments and 
equipment of radio and electronic in- 
terest. 

The exhibition, which will be in 
the National Hall, will be open daily 
from 11 am. to 8 p.m. except on 
July 14th when it closes at 6 p.m, 
Admission is 2s 6d. The organizers 
are F. W. Bridges & Sons, Ltd., Grand 
Buildings, Trafalgar Square, London, 
W.C.2. 


Solder Film 


HE not-inappropriate 
“The Vital Link” 

chosen for a well-produced educa- 
tional film made for H. J. Enthoven & 
Sons, manufacturers of “Superspeed ” 
cored solder. Though solder in itself 
may be a humble commodity, diffi- 
cult to glamourize, the soundness or 
otherwise of connections made by its 


title of 
has been 
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help in radio equipment is truly a 
vital matter. The film, which deals 
with both manufacture and use, may 
be borrowed by societies, study 
groups, firms and similar bodies. 


Brit. I.R.E. Convention 


HE third and fourth sessions of 

the Radio Convention sponsored 

by the British Institution of Radio 

Engineers will be held at University 

College, Southampton, from July 
24th-27th. 

“ Radiocommunication and Broad- 
casting” is the theme of the third 
session (24th and 25th) at which Paul 
Adorian (president of the Institu- 
tion) will be chairman. The papers 
to be read include : — 

“ Switching Methods for V.H.F. Networks ”’ 

by E. P. Fairbairn (G.E.C.) 
= Broadcast Reception on es Merchant 

Vessels” by R. Copsey (Redifon). 
“Submarine Cable Communications” by 

E. W. Smith, Ph.D., B.Sc. (Eng.), (Sub- 

marine Cables). 

“ High-Frequency Broadcast Transmission 
with Pye Radiation’ by P. Adorian 
and A. H. Dickinson (Rediffusion). 

“ Recent Developments in Vibrators and 
Vibrator Power Packs” by J. H. Mitchell, 
B.Sc., Ph.D. (Ericsson). 

“Some Problems Encountered in the De- 
sign of Marine Transmitters” by D. J. 
Spooner (Redifon). 

stic Insulated Land Communication 
a. by A. L. Meyers, B.Sc. (Eng.), 

). 


“ 


“ Wireless Broadcasting and Rediffusion 
Systems for Colonial Territories’ by A 
Cross and F. R. Yardley (Rediffusion). 

“Some Future Developments in 
Radio” by G. R. Scott-Farnie and M. I. 
Forsyth-Grant ng meme Aeradio). 

“ The Design of th a Domestic A.M. Sound 
* by F. Lett (E.M.L.). 
Design -of a tno bw A.M./F.M. 
Receiver for Broadcast Reception” by 
F. H. Beaumont (Fitton). 
_ The fourth session (26th and 27th) 
is devoted to “Radio Aids to Navi- 
gation ”; the first day’s papers being 
largely on marine aids and the second 
on aeronautical aids. The chairman 
at this session will be F. S. Barton 

(T.R.D.E.) and the opening address 

will be given by Sir Robert Watson 

Watt. Among the papers to be read 

are: — 

“The Use of Radio in the ne and 
Operation of Civil Aircraft’ by D. H. C 
_ Scholes (Plessey). 

ec gy of _Telecommunications 
xe Ai * by D. P. Taylor 


” by Grp. Capt. E. Fen- 


Bag woe Variations of Me ny Signals 
in the. 70-130-kc/s Band” by W. T. 
Sanderson (Decca). 

“The Seaman’s Requirements for Navi- 
gational Aids” Hansford 
sapenty) and Capt. F. J. Wylie, R.N. 


« Seanch ‘Radar for Aircraft ” 
(EB. K. Cole). 
“Some Navigational and Air Traffic Con 
trol Problems of Civil Aviation and the 
_—— of Radio to Their Solution ~ 
y G. W. Stalebrass (M.C.A.). 


Air 


by P. Stride 


o 


Shows * 


Notes and News 


** Trader Year Book” 


N the 1951 edition of “ The Wireless 
and Electrical Trader Year Book ” 
considerable space is devoted to tele- 
vision data and includes condensed 
specifications (valves and c.r.t. used, 
if., e.h.t. supply and aerial input) of 
current television receivers. ‘Valve 
and cathode-ray tube base connec- 
tions, with over 200 valve base dia- 
grams, and abridged specifications of 
current radio receivers are also 
included. 

The directory sections, printed on 
distinctively tinted papers, include 
manufacturers’ and _ wholesalers’ 
addresses, proprietary names and a 
classified buyers’ guide. 

Published by the Trader Publish- 
ing Co., Ltd., Dorset House, Stam- 
ford Street, London, S.E.1, the 
292-page Year Book costs 10s 6d, post 
free. 


Electronics Exhibition 


HE sixth annual exhibition of 

electronic devices organized by 
the North-Western Branch of the 
Institution of Electronics, will be 
held at the College of Technology, 
Manchester, on July 24th (from 2.30 
to 9 p.m.) and on July 25th and 26th 
(from 10 a.m. to 9 p.m.). 

In addition to the section devoted 
to manufacturers’ products, a non- 
commercial section, com of ex- 
hibits from the Universities and 
from scientific associations, will be 
included. Home-constructed tele- 
vision receivers will be demonstrated 
and an amateur station will operate 
throughout the exhibition. 

Admission will be by ticket ob- 
tainable from W. Birtwistle, 17, 
Blackwater Street, Rochdale, Lancs. 


PERSONALITIES 


Sir Ian Fraser, C.B.E., M.P., the new 
president of the Radio Industries Club, 
has a strong link with the industry and 
broadcasting. He was a member of the 
Government Broadcasting Committee 
(1925-26) and was a Governor of the 
B.B.C. from 1937-39 and again from 
1941-46. 


Sir Ernest Fisk, deputy chairman 
and managing director of Electric and 
Musical Industries, Ltd. was un- 
animously re-elected president of the 
International Federation of the Phono- 
graphic Industry at a recent meeting 
attended by representatives of fourteen 
ere 

A. C. Maskell, B.Sc.(Eng.), 
MYEES has been appointed general 
manager of the General Electric Com- 
pany’s radio and television works at 
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Coventry, in succession to the late 
W. H. Peters. He joined the company 
in 1925 and during the war was chief 
engineer of the G.E.C. radio works in 
the Bradford area. When these works 


W. A. C. MASKELL, B.Sc. (Eng.) 


closed in 1946 he returned to the head 
office to become deputy manager of the 
radio department. He is succeeded as 
deputy manager by R. G. E. Mayo, who 
joined the G.E.C. in 1927. 


O. W. Humphreys, B.Sc., F.Inst.P., 
M.LE.E., who has been manager of 
the G.E.C. Research Laboratories for 
the past two years, has been appointed 
director of the Laboratories. He has 
also been elected a member of the 
Board of the Institute of Physics. 


Philip V. Hunter, C.B.E., deputy 
chairman of B.I. Callender’s Cables & 
chairman of the Telegraph Condenser 
Co. and of B.I. Callender’s Construc- 
tion Co., has had conferred upon him 
an Honorary Membership of the I.E.E. 
for “his outstanding services to the 
electrical industry and to the Institu- 
tion,” 


HONOURS 


Among the recipients of Birthday 
Honours conferred by the King are:— 

w. Brasher, secretary of the 
Institution of Electrical Engineers since 
1939, and G. R. Parsons, G.P.O., who 
was secretary to the Beveridge Broad- 
casting Committee, who become C.B.E.; 
E. G. Chadder, who was recently ap- 
pointed senior superintendent engineer 
(sound), B.B.C., and H. Noble, senior 
principal scientific officer at the 
Admiralty Signal and Radar Establish- 
ment, Haslemere, who are made 
O.B.E.; A. Davenport, general works 
manager, Salford Electrical Instru- 
ments, F. Mitchell, Flight Radio Officer, 
B.O.A.C., E. H. Niblett, technical and 
works director, Wright & Weaire, Ltd., 
and W. H. Ritch, chief Radio Officer, 
s.s. Mahronda, who are made M.B.E. 


IN BRIEF 


Licences.—Of the 12,452,300 broad- 
cast receiving licences current in the 
U.K. at the end of April, 825,600 were 
for television receivers. During the first 
four months of this year there has been 
an increase of 239,500 television licences 
and a decrease of 82,200 “sound ” 
licences. giving an overall increase of 
157,300. 
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India’s first high-power medium- 
wave broadcasting station was recently 
opened in Calcutta. The 50-kW trans- 
mitter operates on 1,000 kc/s. 


Radio-controlled model aircraft, ships 
and tanks will be a feature of The 
Model Engineer Exhibition, to be held 
at the New Royal Horticultural Hall, 
Westminster, from August 22nd to 
September Ist. The Society of Model 

utical Engineers has introduced 
a new competition limited to radio- 
controlled model aircraft for which 
entry forms and rules are obtainable 
from the Manager, The Model En- 
gineer, Exhibition Offices, 23, Great 
Queen Street, London, W.C.2. The 
closing date for entries is July 16th. 

B.B.C. Exhibition.—Burns’ plea “O 
wad some power the giftie pie us, to see 
oursels as others see us!” is answered 
at the exhibition staged by the B.B.C. 
at 201, Piccadilly, London, W.1, where 
visitors can see themselves televised. 
Disc and tape recorders - demon- 
strated, and the cutting of sapphires 
for tipping both recording and repro- 
ducing needles is shown. Admission 
to the exhibition, which will be open 
daily, except Sundays, from 11 a.m. to 
10 p.m. until September 30th, is 1s. 


Plastics and Radio.—The part played 
by plastics in the radio industry—from 
- insulation of wire to the Production 

a was 
shown at the recent Plastics Exhibition 
at Olympia, organized by our associate 
journal, British Plastics. Papers read 
at the Convention held in conjunction 
with the exhibition covered the de- 
velopment of plastics and their applica- 
tion to various industries. 

Decca.—The North British chain of 
Decca Navigator stations, opened on 
June 7th, is planned to serve the north 
western approaches and has its master 
station at Kidsdale, Wigtown. 


Dielectrics.—The University of 
Liverpool, in co-operation with the 
Institute of Physics and the British 
Electrical and Allied Industries Re- 
search Association, is holding a summer 
school on the Theory of Dielectrics at 
the University from July 19th to 2\st. 
This will be followed by a conference 
on dielectrics from July 23rd to 25th. 
Particulars of both functions may be 
obtained from Dr. Szigeti, Department 
of Physics, The University, Liverpool, 
7, or from the Deputy Secr of the 
Institute of ie Xx 47, igrave 
Square, London, S.W.1. 


“Voices Under the Sea.”—A docu- 
mentary 30-minute film about the 
cableship services of Cable & Wireless, 
Ltd., is now being shown daily in the 
Telekinema at the South Bank Exhibi- 
tion. “Voices Under the Sea,” as it 
is called, tells the story of a repair by 
one of the Company’s ships, .s. 
a off Ascension Island. Copies 

the film, both 16- and 35-mm, will 

be av available for the use of clubs and 

organizations from the Com- 

pany’s Public Relations Office, Electra 

ouse, Victoria Embankment, London, 

W.C.2. Foreign language versions are 
also being prepared. 


“Elettra 1,” the new Marconi 
Marine research yacht, which recently 
returned from a demonstration cruise 
to Dutch, Belgian and French ports, 
will be at Frederikshavn for the Danish 
Fishing Festival (July 10th-13th) and 
at Ostend. for the Fourth International 
Congress of the Sea (July 20th-22nd). 


House of Lords.—The recently com- 
pleted restoration of the House of Lords 
afforded an opportunity for installing 
a new sound reinforcing system. Equip- 
ment similar to that installed in the new 
Chamber of the House of 
(see Wireless World, November, 1950) 
has been provided by Tannoy. 

Radio Industries Club.—It is re- 
corded in the report of the committee 
of the Radio Industries Club for the 
year ended March 3lst, 1951, that 
during the year under review the mem- 
bership increased by 29 to 713. The 
new officers are: Sir Ian Fraser, presi- 
dent; A. J. Dew, vice-president; 

G. G. Noble, chairman; and Owen 
Pawsey, vice-chairman. WwW. E. Miller 
continues as honorary secretary. 


R.0.U. Officers.—The new chairman 
of the Radio Officers’ Union is Radio 
Officer H. Moore, who has been on the 
marine staff of the Marconi Inter- 
national ¢ Communication 
since 1920. The new vice-chairman is 
Signals Officer B. Pettman, who, after 
fourteen years’ service at sea, became 
an Air Radio Officer in 1938. He is 
at present at the B.O.A.C., Brentford. 


LE.E.—The annual report of the 
I.E.E. presented at the 79th annual 
general meeting of the Institution 
shows that the membershi Ten fon yank : 
this year was 36,558. 
an increase of 1,010 on last —_ pion 
a 100% increase on the 1938 figure. 

Institute of Physics.—The annual re- 
port of the Institute records an increase 
of 201 in the membership during 1950. 
At the end of the year the total was 
3,858 

Air Radio Licences.—Detailed in- 
formation of all examinations for air- 
craft radio operators and maintenance 
staff held under the auspices of the 
Ministry of Civil Aviation, including 
syllabi and specimen papers, are gven 
in the M.C.A. publication “ 
tion and Licensing of Aircraft Radio 
Personnel—MCAP 90” issued by H.M. 
Stationery Office, price 1s 6d. Par- 
ticular attention is drawn by the 
M.C.A. to the revised syllabus for the 
R/T (General) examination. 

Television .—E.M.I. Sales 
& Service, Ltd.—the distributing and 
servicing organization for “ His Master’s 
Voice” and Marconiphone products— 
has equipped premises at 109, Picca- 
dilly, Manchester, for training television 
servicing technicians. Particulars of 
the courses are obtainable from E.M.I. 
Institutes, Ltd., 10, Pembridge Square, 
London, W.2, or the Training Division, 
E.M.I. Sales & Service, Ltd., Sheraton 
Works, Wadsworth Road, Greenford, 
Middx. 

British Radio.—A 28-page booklet re- 
viewing the activities of the various 
branches of the British radio industry 
has been produced by the Radio In- 
dustry Council for circulation overseas 
prior to the 18th National Radio Ex- 
hibition which opens at Earls Court, 
London, on August 28th. 

All Mod. Con.—* WANTED.— 
Bungalow (preferably) or House . . . 
Within television range. .. .” (Ad- 
vertisement in Sussex newspaper.) 

Courses on the technology of syn- 
thetic resin adhesives for both the 
woodworking industry and the electrical 
manufacturing and engineering industry 
are planned by Aero Research, Ltd., 
for the summer school which they are 
organizing for September 23rd to 29th 
at Cambridge University. The mornings 
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will be devoted to lectures and the 
afternoons to practical demonstrations at 
the Company’s works at Duxford. The 
use of the synthetic dual-purpose resin 
“ Aerolite K” in the production of re- 
ce.ver cabinets 1s described in “Aero 
Research Technical Notes, No. 99,” 
which is issued by the Company’s T ech- | 
nical Service Department. 


Consol Charts.—In reply to a ques- 
tion in the House of Commons regard- 
ing the over-printing of, charts of 
British coastal waters with Consol lines 
of bearing, the Parliamentary Secretary 
to the Admiralty stated that four Ad- 
miralty Charts were being prepared. 
The charts are on a small scale but 
over-printing on the larger scale charts 
is not being undertaken as it is not 
considered that the accuracy of the 
system permits its use for coastal 
navigation. 


Amateur Radio.—Cardiff members of 
the R.S.G.B. are to have a stand at 
the Welsh Industries Fair to be held 
in the town from July 4th to 18th. 
A transmitter (GW3WIF) will be in 
operation each day. The Festival Land 
Travel Exhibition, which includes an 
amateur transmitting station, will visit 
Birmingham (August 4th-25th) when it 
leaves Leeds on July 14th. 


Army Specialists ——Among the 130- 
odd trades and occupations listed by 
the War Office in the booklet giving 
details of the Army’s_ reconstituted 
Supplementary Reserve are those of 
Radio Mechanics and Tele-mechanics 
in Royal Signals and Radio Engineers 
in R.E.M.E. The object of the Supple- 
mentary Reserve, which, it is pointed 
out, is not part of the Territorial Army, 
is to provide the technical and adminis- 
trative units which the Army would 
need on mobilization. Details of re- 
cruitment, training and pay are given 
in the booklet “The Supplementary 
Reserve” issued by the War Office. 


Patent Office Library, at 25, 
Southampton Buildings, Chancery 
Lane, London, W.C.2, has extended its 
hours of opening. From Mondays to 
Fridays inclusive, it now closes at 9.0 
instead of 6.0. On Saturdays it will 
continue to close at 5.0. It opens daily 
at 10.0. 


R.F. Heating.—-The annual report of 
the British Electrical and Allied Manu- 
facturers’ Association records that a 
glossary of terms and a code of safety 
precautions for industrial high-fre- 
quency heating equipment has been 
prepared and will be issued by the 
Association in a few months’ time. 


Television Without Eyestrain.—A 
leaflet giving advice on how to enjoy 
television viewing without eyestrain has 
been issued by the Association of 
Optical Practitioners, 65, Brook Street, 
London, W.1. The opinion of the Asso- 
ciation is that, provided a few simple 
rules are observed, television is not 
harmful to the eyes. The enthusiasm 
of children should, however, be curbed 
and they should not be allowed to view 
television for long periods without rest. 


Exporting Television.—British tele- 
vision receivers operating on American 
standards—525 lines, 60 frames, nega- 
tive picture modulation—are wanted by 
the Mexican firm of Cia. Mercantil 
Campbell S.A., Popocatepetl 131, 
Mexico, to whom quotations should be 
sent. 
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INDUSTRIAL 


Spain has ordered from Marconi’s 
complete equipment for two television 
stations to be installed at Madrid and 
Barcelona. The order comprises two 
5-kW vision transmitters, two 3-kW 
f.m. sound transmitters, two complete 
radiating systems each including a com- 
bining unit, 3-tier turnstile aerial and 
transmission line; four complete e.h.f. 
radio links; studics in both cities, includ- 
ing teleciné equipment; two mobile out- 
side broadcasting units; production and 
commentators’ equipments, communica- 
tion systems, and studio lighting equip- 
ment. 


U.N. Television.—Three Marconi 
Image Orthicon cameras and ancillary 
equipment have been ordered by the 
United Nations Organization for instal- 
lation at its new headquarters in New 
York. 


Sweden’s broadcasting authority has 
ordered from Standard Telephones & 
Cables, Ltd., a new high-power broad- 
casting transmitter for erection in 
Stockholm. The company has recently 
installed new transmitters at Hérby, 
Sundsvall and Gothenburg. 


NEWS 


Marconi radio equipment has been 
chosen as the standard for aircraft of 
the Royal New Zealand Air Force. 
Initially three standard types of 
R.N.Z.A.F. aircraft, Devons, Hastings 
and Freighters, are to be fitted. The 
equipment will include AD107 high- 
power communication transmitters, 
AD94 communication receivers, 
AD401__—sintercommunication systems 
and the Marconi automatic direction 
finder AD7092A. A _ lower-power 
transmitter-receiver (AD97/108) will 
provide a secondary h.f. communica- 
tion station 


R.C.A. Patents.—Electric and Musical 
Industries, Ltd., have made arrange- 
ments whereby they are able to grant 
licences for broadcast sound and tele- 
vision receivers under all patents of the 
Radio Corporation of America, in Great 
Britain, Northern Ireland and Eire for 
inventions made on or after January 
Ist, 1945. Licences under patents of 
R.C.A. on inventions made prior to that 
date are included in a previous arrange- 
ment. 


Pye, Ltd., supplied the mobile radio- 
telephone equipment by which the 
Austin A40 car (on a record-breaking 
trip round the world) can keep in touch 
with the aircraft which will be accom- 
panying it carrying spares and supplies. 


Starr British Products.—The first 
two words in the name of the manu- 
facturer of Starr gramophone needles 
were inadvertently transposed in the 
advertisement which appeared on p. 92 
of our last issue. 


Marconi’s staff magazine, The Mar- 
coni Companies and Their People, has 
been awarded the special prize for staff 
magazines in a competition organized 
by the British Direct Mail Advertising 
Association. 


“The Elliott Journal.” — Elliott 
Brothers (London), Ltd., have produced 
a house journal, which, published bi- 
annually, will give a periodic review of 
developments in engineering and 
physical science, with particular refer- 
ence to the work of the company. In 
the first issue of 36 pages there are 
articles on magnetic amplifiers and a 


phase-front plotter for centimetre-wave 
acrials. 


A. H. Hunt, Ltd., advise us that, in 
view of the uncertainty of obtaining 
adequate supplies of suitable carton 
material, they have withdrawn from 
their current catalogue Type L24 dry 
electrolytic capacitors in cardboard 
cartons. Whilst no new orders can be 
accepted for this capacitor, every effort 
will be made to meet existing commit- 
ments. 


American Tape Recorders.—Arrange- 
ments have been made Byer Indus- 
tries Pty., Ltd., of 8, rcas Street, 
Melbourne, Australia, for the exclusive 
manufacture for the sterling area of the 
Magnecorder tape recorder made by 
Magnecord, Inc., of Chicago, IL 

Standard Teleph & Cables, Ltd., 
announce that arrangements have been 
concluded whereby the long association 
between the company and Western 
Electric, Inc., in the whole field of 
telecommunications will be continued. 


Multicore Solders, Ltd., are to occupy 
a factory being erected by the Govern- 
ment-sponsored Hemel Hempstead New ' 
Town Corporation. It will be the second 
to be opened in the new town and is 
stated to be the largest in the world 
constructed solely for the manufacture 
of cored solder. 


Stella Radio and Television Co., Ltd., 
the recently formed Company for mar- 
keting and distributing radio and 
television receivers—the first of which 
will be a table and console model with 
12in tubes—announce that Eric W. 
Brades has been appointed a director 
and sales manager. He was with 
Philips Electrical for 21 years. The 
company’s address is Oxford House, 
9-15, Oxford Street, London, W.1. 


A. C. Cossor, Ltd., announce that 
L. L. Roberts, general manager of the 
Company, and director and general 
manager of Cossor Radar, Ltd., has 
resigned from these posts. 


Sound Sales, Ltd., have appointed 
J. L. Matthews in succession to C. D.C. 
Gledhill as London Sales Manager at 
Lloyds Bank Chambers, 125, Oxford 
Street, W.1. (Tel.: Gerrard 8782.) 


Painton & Co., Ltd., announce the 
appointment of J. R. Slatter, A.M.1.E.E., 
as works manager. He was, until re- 
cently, works manager of the Igranic 
Electric Co., Bedford. R. Steven, B.Sc., 
has been appointed sales manager. 


Gregg Radio, Ltd., of Bond Street, 
Hull, advise us that their London office 
at 39, Hyde Park Square, W.2, can 
accept equipment for servicing and 
supply spare parts for their radio and 
electro-medical equipment. 


Muilard, Ltd., is the new name 
— by Mullard Electronic Products, 
td. 


E. K. Cole, Ltd., have received a 
further order from the Derbyshire 
Education Committee for forty-six 10- 
watt school radio equipments. 


Duke & Co., of 219, Ilford Lane, 
Ilford, Essex, have opened a branch at 
621, Romford Road, London, E.12. 
(Tel.: Grangewood 6677.) 


Radiocraft, Ltd. of 25, Beardell 
Street, Upper Norwood, S.E.19, an- 
nounce that their telephone number is 
now Gipsy Hill 5585. 

Stewart Transformers, Ltd, have 


moved to 75, Kilburn Lane, London, 
N.W.10. 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


Is it as good as a 
‘* Belling-Lee ’’? 


Some types of “ Belling-Lee ”’ 
television aerials may be a few 
shillings dearer, but the fact remains 
that “ Beliing-Lee ” aerials give the 
best performance both electrically 
and mechanically. The result is 
that more and still more dealers 


The ‘'Belling-Lee” 
- a 


** Multirod 
multi-element 
“ fringe” areca 
array, is shown 
on the right. 


are recommending “ Belling-Lee " 
aerials, and orders are coming 
in very much quicker than we can 
produce the aerials. We have 
doubled our production floor space, 
and are still adding to it, but still 
the orders come in faster. At the 
time of writing this page (incident- 
ally weeks before you read it) we 
are giving the best possible delivery 
obtainable under the present con- 
ditions. We have several worthy 
competitors, but be wary, there is 
a lot of rubbish about, and the 
owner of a new television receiver 
is apt to be impatient and to 
demand ‘some kind of aerial” 
immediately. The wise man in a 
new television service area, orders 
his aerial well in advance, and if he 
is very wise he has it erected. 


BELLING ¢ LEE LTD 


CAMBRIDGE ARTERIAL RD ENF IE NGLANE 


Remember it takes an hour or two 
to put up an aerial, whereas only a 
few minutes to plug in a receiver. 
Aerial riggers in a new area are 
very busy men and there is a limit 
to the number of hours any man 
can work. If a new transmitter 
opens during the time of short 
days and poor weather conditions 
the situation is greatly aggravated. 
Think about these things and order 
your aerial. You may not get it 
for many weeks. Don’t find 
yourself in the position of having to 
buy an aerial of unknown worth. 
Buy one with a well-known name, 
buy the best by “ Belling-Lee.” 


Two Aerials : One Chimney 
Stack 


Our post-bag continues to furnish 
us with a crop of topics and problems 
and the following, we feel sure, is a 
problem which may confront many 
readers of this page. 


The correspondent informed us 
that he lived some 80 odd miles 
from the Sutton Coldfield trans- 
mitter in the West Yorkshire area ; 
in this location (he was using a 
** Multirod "’) reception varied from 
good to moderate, but on the whole 
he was satisfied. Recently, his 
immediate neighbour also installed 


a “ Multirod,”’ which was erected 
on the same chimney stack. The 
two aerials were separated by the 
width of the stack, a distance of 
some 3-4 feet. 

Since the inception of the second 
aerial, our correspondent was ex- 
periencing a deterioration of signal. 
Could we advise him ? 

An extract from our reply read as 
follows :— 


“ Where two aerials are mounted 
on the same chimney stack, diffi- 
culties are nearly always introduced. 
Numerous factors are involved, 
including the distance between 
the aerials, their relative positions 
and height, and the wave distribu- 
tion in the particular area.” 

The whole object of putting an 
aerial out of doors is to give in- 
creased height, and to get the 
collector clear of the metal objects, 
conduits, water pipes, etc. The 
neighbour's aerial acts as “a 
foreign body.’ It shouldn’t be 
there, its presence may cause 
reflections and it may absorb a 
considerable part of the available 
signal. In some cases it may 
improve a signal, but not often. It 
is possible that with some receivers, 
a spurious signal is injected into 
the aerial which the neighbouring 
aerial will pick up as interference. 
It is not always easy to obtain 
perfect conditions, but when we 
recommend that an aerial should 
be kept clear of metal objects, 
these include neighbouring aerials. 


List numbers of the senior range 
‘* Viewrod '’ | wave spaced ‘‘H’’ 
type aerials 


L.801/ChannelC : Mast head 
mounting with mast cap. No pole. 


L.801/ChanneljL . Chimney 
mounting with double lashings and 
mast cap. No pole. 


L.801/Channel/g : oft. High-tensile 
alloy mast and cap. Single chimney 
lashing. Double bracket. 


L.801/Channel/t2: 12ft. High- 
tensile alloy mast and cap. Double 
chimney lashings. 


PS 
* Did you know? A motor 


car can seriously interfere 
with electronic research and 
television reception. 

Fit a ‘‘Belling-Lee’’ sup- 
pressor L.1274 or L.630 to 
the distributor lead, does 
not affect engine perfora- 


ance and helps an industry 


Pre eee en | 


$5 
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Light . . . robust . . . durable 


miniature HT. Rectifiers 


SELENIUM 


RECTIFIERS 


| 


RM1 1-625" 
RM2 2° {I 


1 


SenTerCel miniature H.T. Selenium rectifiers 
offer these unique features : 


© Instant starting — no warming-up period 
Unlimited instantaneous overload 
No limit to size of reservoir capacitor 


Withstand overloads such as charging 
current of deformed electrolytic capacitors. 


Low heat dissipation 

Practically indestructible in service 
Simple mounting — no valve holder 
Simple wiring — two connectors only 
Small size . . . low weight 

Low cost 


Ratings 


TYPE RMI RM2 RM3 RM4 


Maximum ambient temperature 35°C | 55°C | 35°C | 55°C | 35°C | S5°C | 35°C | 40°C | §5°C 
Maximum output current (mean) 60mA | 30mA [100mA | 60mA [120mA | 90mA [275mA |250mA 125mA 
Maximum input voltage ¢.m.s.) 125V 125V 125V 250V 
Maximum peak inverse voltage 350V 350V 350V 700V 

Max. instantaneous peak current Unlimited Unlimited Unlintited Unlimited 
Weight 1 oz. 1.4 oz. 2 oz. 45 ox. 


2BA. 


Standard Telephones and Cables Limited — 


Registered Office : Connaught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION : WARWICK ROAD, BOREHAM WOOD, HERTS. Phone: Elstree 2401 Grams : SenTerCel Borehamwood 


Frequency. Modulation 


By “CATHODE RAY” 


3.—The Receiver 


HE only really essential difference between an 
f.m. and an a.m. receiver is the special kind of 
detector needed for converting r.f. frequency 
variations into a.f. amplitude variations. In fact, as 
I mentioned in the first instalment, any ordinary a.m. 
receiver can be adapted for f.m. by the simple dodge 
of mistuning it slightly so that the slope of the reson- 
ance curve is used instead of the peak—provided, of 
course, that the receiver can be tuned at all to the 
frequencies used by f.m. stations, which are normally 
in the v.h.f. band. But this method is unsatisfactory 
in almost every respect; its sensitivity is poor, its 
distortion is large, and it fails to take full advantage 
of the noise-subduing capabilities of f.m. Quite a 
number of special f.m. detectors have been devised, 
but the most important—and the only one I am going 
to describe—is the one employing the phase dis- 
criminator 
This is quite easy to understand on a basis of ele- 
mentary circuit theory; in particular, the parallel 
resonant circuit (Fig. 1). It can be imagined as being 
used to tune the anode of the i.f. valve feeding the 
detector. The resistance of the tuning coil is repre- 
sented by r, and the Q of the circuit is 2xfL/r. At 
exactly the resonant frequency, the reactances of C 
and L are equal and opposite, so that they cancel one 
another out, and the whole circuit behaves as if it 
were a high resistance, equal to 
2xfLQ. Soa given current through 
it develops a high voltage across it, 
and since the circuit is effectively 
a resistance the voltage is in phase 
with the current. We know, of 
course, that if the frequency is 
raised or lowered the voltage will 
fall off each side, in the usual re- 
sonance curve, and the higher the 
Q the sharper the resonance peak. 
But in this case we are not so 
much concerned with the changing 
magnitude of the voltage as with 
its phase relative to the current. 
At frequencies higher than reson- 
ance, the reactance of L is higher 
than that of C, so most of the 
current will go through the C 
branch, with the result that it will 
lead the voltage across the circuit ; 
at frequencies below resonance 
most of the current will go through 
the L branch and lag the voltage. 
The sharper the resonance (due to 
high Q) the more rapid the phase 
shift as the frequency is altered. 
The phase shift reaches +45° when 
the frequency shift from resonance 
is approximately +1/2Q times the 
resonant frequency. For example, 
if the circuit is tuned to an i.f. of 


Right : Fig. 1. 


receiver. 
of the circuit. 


Fig. 2. 
Fig. t when r/L 
usually +45°. 
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10Mc/s and has a Q of 50, the 45° points are reached 
when the frequency has been shifted about 1/100 x 10 
=0.1Mc/s or 100kc/s. Fig. 2 shows the complete 
phase curve for such a tuning circuit. Note that I 
have plotted the phase of the voltage relative to 
current because the current is the constant thing in 
the anode circuit of a pentode. 

Suppose now that this circuit is tuned to an £m. 
station. When the carrier wave is unmodulated, the 
voltage developed across the circuit is in phase with 
the current through it, but if the carrier is modulated 
with a frequency swing of +100kc/s the phase of 
the voltage wiJl swing between + 45° and — 45° 
approximately. What we want is some means of 
translating these phase swings into voltage swings. 

The alternating current through the coil sets up 
an alternating magnetic flux around it, in phase with 
itself. If another coil is coupled to it, the flux will 
generate a voltage in that, too, proportional to the rate 
of change of flux, and therefore (as explained in any 
book on a.c.) 90° out of phase with it. Whether this 
voltage is 90° behind or ahead of the current — 
on which way round one takes the terminals of the 
secondary coil. If the winding is promt ys 
then relative to the centre point the two terminals will 
provide voltages both leading and lagging (because 
the method of connection makes them opposite in 


Parallel tuned circuit, the phase 
changes in which are the basis of the frequency 
discriminator which is the heart of an f.m. 
Here r represents the loss resistance 


Graph of phase difference between voltage and current in 
= 0.47 x 10%, 


The useful range of a discriminator is 


Below : Fig. 3. Theoretical dis- 
criminator circuit, lettered to 
correspond with the vector dia- 
grams, Fig. 4. 


Fig. 4. Vector diagrams relating to Fig. 3 when the voltage V,, is (a) in phase worth while setting up an f.m. 


with, (b) leading, and (c) lagging the current I and consequently the 
alternating magnetic flux ®, which generates V., and V., 
to ¢, to represent the discriminator connection, these diagrams would 
show how V,, and V,. vary in opposite ways with phase angle. 
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polarity, or 180° out of phase with one another). 

If we don’t draw some sort of relative phase diagram 
pretty soon we shall lose track of the situation. We 
could, of course, draw a few sample cycles of the 
voltages and currents in their relative phase relation- 
ships, but in that form it is difficult to see the results 
of adding any two together; so let us draw a vector 
diagram. After all, I didn’t spend three months 
explaining vector diagrams for no purpose! Fig. 3 is 
the circuit to date (the loss resistances being, as usual, 
taken as read), and Fig. 4(a) is the vector diagram 
when the coils are at resonance. The purpose of the 
secondary winding should now be coming into view : 
since the phases of the voltages produced by it are 
locked to the current in the primary, any phase shift 
between primary voltage and current (due, say, to 
f.m.) means a phase shift between primary and secon- 
dary voltages. The downward frequency swing makes 
V.» lead I, as in Fig. 4(b), and the upward swing makes 
it lag, as at (c).¢ By simply connecting the “ live ”’ 
terminal of the primary, 5, to the centre tap of the 
secondary, c, one gets two alternating voltages, V., 
and V,,, that vary in magnitude as the signal frequency 
swings. This could be seen more clearly by redrawing 
the Fig. 4 vector diagrams, with 6 and c coinciding. 
These i.f. voltages can be rectified by the usual detector 
diodes, giving two voltages that vary relative to one 
another at the frequency of modulation. At resonance 
they are equal and opposite, so cancel one another out. 
When the frequency swings below resonance, V,, 
exceeds V,,, and if its 
rectified output is con- 
nected so as to be 
positive the resultant is 


positive. When the fre- +HI 


. If b were joined 


system, with a nice quiet back- 
ground, if the reproduction were 
bound to be horribly distorted. In 
fact, we expect really high-class 
results. So this matter of the pre- 
cise shape of the curve is very 
important. If the detector output 
voltage did follow Fig. 2 exactly, 
there would be a _ considerable 
amount of third-harmonic distor- 
tion, unless the phase-shift were 
confined to a few degrees each side 
of centre, and then the quality of 
the output would be at the expense 
of quantity. 
\~) But before discussing this in 
detail perhaps we had better de- 
scend from all this rather abstract theory to take a 
look at a practical discriminator circuit, Fig. 5. 
It should be easy to identify the Fig. 3 transformer, 
with its primary in the anode circuit of the last i.f. 
valve, and the two halves of the secondary feeding 
diode rectifiers, the outputs of which are connected 
in opposite polarity to yield the required a.f. voltage. 
If point c in Fig. 3 were connected directly to b it 
would bring the whole secondary and rectifier outfit 
to practically + h.t. voltage, which would be in- 
convenient. So a blocking capacitor C is used, of 
sufficient capacitance to offer negligible i.f. impedance. 
The d.c. connection for the rectifiers is made, without 
short-circuiting the i.f., by the choke RFC.. The 
capacitors across the diode load resistors are the 
beginning of a filter for removing frequencies above 
the audio limit and also providing de-emphasis of 
the upper audio frequencies. Note that resistors are 
used across primary and secondary windings for 
adjusting the Q of the tuned circuits to give the best 
results with the standard frequency deviation. If the 
tuning were too sharp, the slope of the Fig. 2 curve 
would be very steep at first and would quickly flatten 
out, causing both positive and negative peaks of 
large-amplitude a.f. waveforms to be flattened. As it 
is, some compensation for the curvature shown in 
Fig. 2 will clearly be necessary. 
And here we must realize that the foregoing simple 
account of how the discriminator works has ignored 
a number of complications. For one thing, we have 


Fig. 5. Essentials of a practical discriminator circuit. The connection between the 
primary and secondary coils is made via C to block the steady h.t. voltage. 


quency is higher than 
resonance V,, exceeds 
V.a and the resultant is 
negative. One gets a 
curve rather like Fig. 2 
but with output voltage 
as the vertical scale in- 


vd 


stead of phase shift. 
You will probably see 


that V., — V.. is not 
going to be exactly pro- 
portional to phase shift, 
so the curve will not be 
exactly the same, but it 
will be something like 
it. > 

Now it would not be 
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been assuming that the primary current and the vol- 
tages remain constant all over the working frequency 
deviation. Since the primary has a resonance peak 
as well as a phase shift curve, this assumption is rather 
rash. Then we have taken no account of the secondary 
current, which generates a magnetic flux that will 
inevitably affect the primary. The extent to which 
it does so depends on the closeness of coupling. These 
two effects tend to offset one another, because if the 
coupling is closer than “ critical”’ the secondary 
current will raise double humps on the primary 
resonance curve. Another thing that affects the 
relationship between phase shift and output voltage 
difference is the transformer ratio. This, at least, 
can be fairly easily studied, by drawing the vector 
diagram for various values of de : ab and in each case 
plotting ad—ae against phase angle. But choosing 
the best combination of all three parameters—trans- 
former ratio, coupling, and Q—to produce a voltage- 
difference/phase-angle curve that exactly compensates 
for the curvature of Fig. 2, so that the voltage-diff- 
erence/frequency-swing graph is as nearly as possible 
a straight line, is rather too complicated to go into here. 
Sufficient to note that it can be done very successfully 
(Fig. 6 is an example), but that it is quite a tricky busi- 
ness, and if one fails to hit on the right combination 
the result is likely to be considerable harmonic dis- 
tortion. Set builders please note! 

Even when all is well with the discriminator, its 
merits will be wasted if the transmission is not accurate- 
ly tuned in. There are actually two reasons for this, 
one of which will appear when we consider impulsive 
noise, but in the meantime there is the very obvious 
one that if the carrier frequency is appreciably off 
the centre of the Fig. 6 curve the range of linear 
operation is reduced and there is a risk of the frequency 
swing going beyond one of the sharp bends, with dire 
effects on the louder parts of the programme. This 
condition sets in before mistuning is sufficient to 
make a noticeable difference to volume, nor is there 
the same tone change as with a.m., so listeners 
who are not very sensitive to distortion (and how many 
of them there are!) may have difficulty in getting 
spot-on unless automatic frequency control is used. 
Fortunately this is not too difficult to arrange, because 
we already have a large part of an a.f.c. system present 
—the frequency discriminator. When a station is 
properly tuned in, there should be no net d.c. output 
from the diodes—only a.f. a.c. Mistuning causes 
a d.c. component, and if this is used to control a 
reactance valve in parallel with the oscillator tuning, 
the oscillator frequency is shifted until the tuning is 
close to centre. 


Removing Amplitude Variations 


The receiver must be a superhet, of course, to change 
the incoming v.h.f. to a frequency at which the signal 
can be amplified effectively. An if. in the region 
of 10Mc/s is likely. And even if there is a.f.c. it is 
wise to pay special attention to the frequency-stability 
of the oscillator. If the incoming signal is 100Mc/s, 
a drift of only 0.1°% is 100kc/s—more than the full 
frequency deviation of the transmitter! With ordin- 
ary tuning components, the. watming-up drift might 
get even beyond the control of a.f.c. Another thing : 
great care must be taken to avoid any frequency modu- 
lation of the oscillator, especially by the power-supply 
a.c., since a frequency swing as little as 0.001% would 
be enough to cause hum. 
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Fig. 6. When the best circuit values and adjustments 
are in use, the curvature of Fig. 2 is almost completely 
neutralized in the overall characteristic. As shown 
here, the characteristic is suitable for f.m. with a 
deviation f, of +75kc/s. 


Fig. 7. Showing how the 
diode-detector action and 
short grid base of a pentode 
limiter valve cause ampli- 
tude variations in the in- 
put signal to be cemoved 
in the output. 


/OLTAGE AT LIMITER GRID 


VARYING SIGNAL VO 


You will recall that the noise-reducing capabilities 
of f.m. depend largely on amplitude variations in the 
signal supplied to the detector being eliminated. 
This is usually done in the last if. valve, a favourite 
method being to feed that valve with an abnormally 
low screen voltage. The result is to give it a very 
small grid base—only a volt or two. The grid is 
connected as a diode detector, so that the greater the 
signal amplitude reaching it the greater the negative 
bias generated by rectification, and the more the signal 
voltage is pushed down below cut-off. This action 
is shown in Fig. 7. Provided that the peak-to-peak 
signal voltage at the grid is never less than the grid 
base, then, the amplitude of the anode signal current 
is practically unaffected by input variations, either 
in the signal itself or as a result of noise or inter- 
ference. 

Seeing that the main idea of f.m. is to provide 
good reception of signals so weak that in an a.m. system 
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Fig. 8. This sequence shows (though not exactly to 
scale) how the character of ignition interference 
changes as it progresses through the receiver, from its 
original very brief form (a) to a damped r.f. oscillation 
(b) and an i.f. wave train (c). If the receiver is tuned to 
the carrier frequency (d) it synchronizes with the 
interference, which can be removed by the limiter. But 
if the carrier is mistuned (e), the interference intro- 
duces phase (and hence frequency) shifts, which get 
past the limiter, as shown. 


they would be disturbed by noise, there must obviously 
be a considerable amount of i.f. amplification to ensure 
that even the weakest signals overload the last i.f. 
valve in the thoroughgoing manner just described. 
And at the same time the tuning must not be too sharp 
—we want it to be flat over about 200kc/s. So it 
looks as if several i.f. stages will be needed. 

Altogether then, by the time an f.m. receiver has 
been provided with a frequency-stabilized oscillator, 
several i.f. stages, limiter, carefully designed and adjus- 
ted discriminator, de-emphasis circuit, a.f. amplifier 
and loudspeaker worthy of the wide a.f. band, and 
probably a tuning indicator and a.f.c, it does not seem 
likely to come into one of the lowest price classes. 
But then “‘ ideal” designs never do. If one is content 
with a reasonably good performance, an f.m. receiver 
need not differ very much in complication or cost 
from the corresponding a.m. set. 

There is just one other thing I promised to say 
something about—the effect on f.m. reception of the 
so-called impulsive noise, which in practice means 
chiefly motor-car sparking-plug interference. This 
subject was crowded out of the last instalment and 
in any case will probably be easier to appreciate now 
that the f.m. receiver has been reviewed. 

The interference from ignition arrives in the form 
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of intense pulses each lasting only a very small fraction 
of a microsecond (Fig. 8(a)). It cannot get very 
far through the receiver in this form, because it includes 
all frequencies from very low up to hundreds of Mc/s, 
and the receiver is tuned to accept a band only about 
0.2Mc/s wide. What happens is that each pulse 
shock-excites the r.f. tuning circuit into a dam 

oscillation consisting of quite a large number of cycles. 
Fig. 8(b) is only a suggestion of this, not drawn to 
scale. The frequency is reduced by the frequency 
changer to i.f., which then stirs up the i.f. circuits 
and is amplified (c). Note that there is no possibility 
of tuning the interference out, because it takes on the 
frequency to which the set is tuned. The duration 
of each train of oscillations, when presented to the 
limiter and discriminator, is roughly equal to the 
reciprocal of the overall bandwidth. That may 
sound rather complicated, but it just means that if the 
bandwidth is, say, 0.2Mc/s, each pulse train lasts for 
about 1/0.2 = 5 microseconds. This is very inter- 
esting, because if you have an a.m. receiver and decide 
that you will take advantage of the much narrower 
bandwidth of the programme to tune the receiver more 
sharply, restricting the bandwidth to say. 30kc/s 
(= 0.03Mc/s) with the praiseworthy intention of 
reducing interference, you find that the pulse trains 
last 1/0.03 = about 30 microseconds. Which is not 
so good. Moreover, if the a.m. receiver has no 
limiter, the interference is likely to be greater in 
amplitude, too. Even if you use one of the very 
cunning limiters that manage to cut off the peaks of 
noise without distorting the peaks of programme, 
each spark in the engine messes up the programme 
for 30usec. instead of 5ysec. That explains the 
apparently upside-down policy of the designers who 
make v.h.f. a.m. receivers much less selective than 
they need be, in order to reduce interference (assuming 
of course that the interference is of the untuned type). 

But to get back to our f.m. We have seen that the 
noise pulse trains are arriving bang in the middle of 
the waveband to which the receiver is tuned. (By 
** waveband ” I mean the band of frequencies accepted 
by the receiver at any one setting of the tuning control 
—not -the range of wavelengths or frequencies over 
which it can be tuned by turning the control). If 
the set is accurately tuned, so that the wanted carrier 
wave (Fig. 8(d) ) is also bang on, the two synchronize, 
and after the limiter has done its stuff one would 
hardly know that the interference was coming in. 
In this way any well-designed and well-tuned f.m. 
receiver should give considerable protection against 
ignition. Just as the Egyptian court magicians were 
able to imitate some of the marvels wrought by 
Moses, however, a.m. receivers can be produced 
that will do this particular trick almost if not quite 
as well. 

Now consider what happens if the f.m. receiver is 
not accurately tuned to the programme. The noise 
trains still come in at the centre of the waveband, but 
as the carrier wave is now off-centre (Fig. 8(e) ) there 
will be a frequency difference between them. The 
resulting phase modulation (which of course is a sign 
of the presence of f.m.) can be plainly seen. So 
interference is duly accepted by the discriminator and 
passed on to the loudspeaker. Considered in another 
way, the noise is equivalent to a powerful side-frequen- 
cy, which must make itself felt, regardless of the 
limiter. And that is why I said there were two 
good reasons for making sure that an f.m. receiver 
was always kept accurately tuned. 
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Fig. 1. Radio telescope at Cambridge, 
using two spaced paraboloids to establish 
a multi-lobed interference pattern. 


Radio Astronomy 


Studying the Cosmos by Radio 


IGH above the South Bank Exhibition, London, 

on the now famous Shot-tower, is mounted a 

device that radio engineers will know as a 
paraboloid and others as a radio telescope, and it 
symbolizes a comparatively new application of radio 
in which Britain is at present taking a leading part. 
This new science of radiq astronomy covers a wide 
range of different activities, makes use of both radar 
and direction-finding. techniques and, as an aid to 
visual astronomy, has been responsible for a number 
of remarkable astrophysical discoveries. Most of the 
important advances have been made in the post-war 
years with largely ex-Service equipment, so the 
science owes a great deal to the tremendous improve- 
ments wrought by wartime development. 

Perhaps one of the most spectacular events in the 
history of radio astronomy has been the discovery of 
radio stars. As long ago as 1932 it was known that 
radio emanations in the form of noise were arriving 
on this planet from somewhere in space; but no great 
importance was attached to these findings, even when, 
later on, aerial systems of improved directivity showed 
that the signals were stronger coming from some 
directions than others. Then, in 1948, almost simul- 


Methods 


taneously from Australia and Britain, came the an- 
nouncement that a number of very localized sources 
of emission had been detected, and these have since 
become known as radio stars. 

One great problem in this kind of direction finding 
is picking out the radio star from the general back- 
ground of radiations on similar noise frequencies 
coming from the rest of the galaxy. Obviously a 
highly directional aerial system is required and, so 
far, two methods have been tried. One of them uses 
a large paraboloid to produce a pencil-beam radiation 
pattern that can be made to sweep the sky like a 
searchlight, but perhaps the most technically interest- 


Left : Fig. 2. 


Cross-section of a multi-lobed interference pattern set up by the spaced aerial system in Fig. 3. 


Right : Fig. 3. Array of stacked dipoles, constituting one of the two spaced aerials in an interferometric radio telescope. 
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Fig. 4. Part of a record obtained with an interfero- 
metric radio telescope, showing two radio stars (in 
Cygnus and Cassiopeia respectively). 


Fig. 5. Block diagram of receiving system used with 
radio telescopes for measuring small noise powers. 
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ing is the interferometer type of radio telescope with 
which most of the original discoveries were made. 
The British version was built at Cambridge by a team 
of Cavendish Laboratory workers under the direction 
of M. Ryle. It consists of two aerials spaced 110 
wavelengths apart on a line running East-West (A is 
3.7m), and these, by virtue of the phase differences 
caused by the two different path lengths, set up be- 
tween them a multi-lobed interference pattern as 
shown in Fig. 2. In the North-South direction this 
beam extends almost from the North Pole to the 
equator, but its total width is only about +14 degrees 
and this comprises a group of extremely narrow lobes 
with sharp minima in between. 

Thus, as the earth rotates, the beam is swept flat- 
wise across practically the whole of the Northern 
hemisphere. In the absence of any localized sources 
of emission—or when the angular diameter of the 
source is large compared with the lobe separation—the 
output remains constant or gives only slow variations, 
but when the envelope is swept across a radio source 
of sufficiently small diameter the output shows a 
periodic variation corresponding exactly to the 
maxima and minima of the interference pattern. A 
typical record of two such intense sources plotted 
against time is shown in Fig. 4. It will be seen that 
the central peak, corresponding to the central lobe of 
the interference pattern, indicates with great accuracy 
at what time the centre of the radio star was passed, 
and from this the right ascension of the star (or 
“ longitude ” in the celestial sphere) can be found. The 
declination (or “ latitude ”) of the star is obtained from 
the rate of change of path difference to the two aerials. 
With radio stars near the Pole Star this is slow and 
tends to spread out the maxima and minima on Fig. 
4, whereas with radio stars low down near the equator 
it is fast and tends to bunch them up together. The 
declination of the star can therefore be calculated from 
the time interval between two successive minima on 
the chart. 

Another interesting measurement is the angle sub- 
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tended by the radio star—from which its diameter can 
afterwards be calculated. This is obtained from the 
ratio of the minima to the maxima in Fig. 4, for the 
“depth” of the minima is really a measure of the 
smallness of the source. (A large source, subtending 
an angle greater than about half a degree, will be 
received by more than one lobe, and will show no 
maxima and minima.) 

Detecting and measuring the signals from radio 
stars is no easy matter, for they are infinitesimally 
small. Even with high-gain parabolic or stacked 
aerials as in Figs. 1 and 3, they are still only about 
one-thousandth of the noise level of the receiving 
apparatus! On the face of it the task would seem 
to be impossible. The method adopted, however, 
avoids the necessity for taking absolute measurements 
from the output of the receiver. A local noise genera- 
tor is continuously and automatically adjusted so that 
its power output is always equal to that of the aerial, 
and it is from this that the measurements are made. 
The arrangement is shown in Fig. 5. One advantage 
of such a system lies in the nature of the noise genera- 
tor itself, which consists of a temperature-limited 
diode working into a resistance load. Since the noise 
power produced by this arrangement is in direct pro- 
portion to the current flowing through the diode, it is 
only necessary to measure this current with a conven- 
tional pen recorder and the result (e.g., Fig. 4) will 
be a record of the noise power in the aerial. For keep- 
ing the noise generator in equilibrium with the aerial, 
a motor-driven switch samples each in turn and feeds 
the result into an amplifier; then, if the powers are 
not equal, the output of the amplifier will contain a 
waveform at the sampling frequency whose amplitude 
is a measure of the unbalance. This is selected by a 
filter and compared with a reference waveform (gen- 
erated by the switch-motor shaft), and the resulting 
“error signal” is used to control the noise generator 
towards equality. It will be noted that the system is 
independent of the gain and frequency response of 


Steerable paraboloid used as a radio telescope at Jodrell 


Bank Experimental Station. The dipoles at the focus 
can be changed for working at different frequencies. 
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the amplifier, and the sampling frequency is suffi- - 


ciently fast to prevent fluctuations in gain from up- 
setting the comparison. 

Using such methods, the Cambridge workers have 
discovered and plotted about 50 radio stars in the 
Northern hemisphere, while the Australians have ac- 
counted for a similar number in the Southern hemi- 
sphere. It seems likely that these hundred or so are the 
most intense of a large number of radio stars distributed 
throughout the galaxy in a similar manner to the dis- 
tribution of visual stars. So radio astronomy may 
well provide a further means of studying the actual 
structure of the galaxy, especially those parts which 
are for ever obscured from view by large clouds of 
interstellar dust. Nobody knows what radio stars are, 
but the most probable suggestion is that they are nor- 
mal stars in the process of formation, and that this is 
responsible for the generation of electromagnetic 
waves. At the Jodrell Bank Experimental Station of 
the University of Manchester, workers are using the 
pencil-beam technique with a huge 218-ft paraboloid, 
and one of their principal discoveries has been a radio 
source in Andromeda—a galaxy outside our own and 
750,000 light-years away! 

Similar techniques are being applied to the study of 
the sun and sunspots, and to finding the polarization 
of the received waves. Another interesting subject is 
the “twinkling” of the radio stars. Since the effect 
is caused partly by refractive disturbances in the iono- 
sphere (as well as by fluctuations at the source), radio 
astronomy is providing a valuable means of studying 
this region—and it has the advantage over radar that 
the waves are coming right through instead of being 
merely reflected from the bottom surface. 

Another interesting branch of radio astronomy is the 
study of meteors, or shooting stars, and here radar 
comes into the picture as a means of determining such 
factors as range, velocity and direction. To an out- 
sider this work may seem of little practical value, 
but in the world of astronomy the radar observations 


Fig. 6. Radar aerial array mounted on a searchlight, 
for meteor observations at Jodrell Bank. Each radiator 
is a folded dipole with six directors and a reflector. 
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Fig. 7. Successive radar pulses returned from the 
meteor trail as it crosses the radar beam. Transmitter 
p.r.f.—1,000 per sec; time-base=o.1 sec; meteor 
velocity= 34 km/sec. 


Fig. 8. Block diagram of automatic meteor recorder. 


TIME-BASE 
GENERATORS 


NOISE 
DISCRIMINATOR 


SIGNAL 
AMPLIFIER 


have already provided much valuable information that 
could never be obtained visually, and have settled at 
least one age-old controversy. Briefly, there have 
been two hotly opposed schools of thought on the 
origin of the meteors, one saying that they are con- 
fined to orbits in the solar system and the other that 
they are visitors from interstellar space. The vital 
information required to clinch this argument is a 
knowledge of the meteor velocities, and various 
attempts have been made to measure them optically— 
not, however, with very much success. 

Although the meteors are actually about the size of 
a pin-head and enter our atmosphere at somewhere 
in the region of 100,000 m.p.h., their rapid burning- 
up leaves behind an ionized trail of up to six miles in 
length, and this makes a very effective reflector of 
radio waves. J. S. Hey, a pioneer in all branches of 
radio astronomy, first used radar in 1946, and his 
method was to take two spaced observations on a 
meteor, measure the time interval and so calculate 
the velocity, but this did not lead to very conclusive 
results. In 1948, however, a new and interesting 
method was brought forward by workers at the Jodrell 
Bank Experimental Station, under the direction of 
A. C. B. Lovell, and this has led to the construction of 
a recording apparatus which is automatically triggered 
by the meteors themselves, whenever they arrive, and 
leaves all the data necessary for velocity calculations 
recorded on films. 

An essential of this new method is that the meteor 
trails shall form across the radar beam at right angles, 
and for this reason the Yagi aerials are generally 
“aimed” horizontally (Fig. 6) to encounter meteors 
falling vertically. With the aid of a slow single-stroke 
time-base the first fifty or sixty echoes from the trail 
are displayed in a line and the result is as shown in 
Fig. 7. Now the periodic variation in amplitude here 
is caused by phase changes resulting from different 
echo-path lengths as the meteor extends its trail across 
the radar beam. As the meteor passes the normal of 
the radar beam, the echoes rise to a maximum A, 
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Above: Group of pen recorders measuring various 
radio sources at Cambridge. 


Right: Automatic meteor recorder for making a con- 
tinuous photographic record of two c.r.t. displays. The 
camera is underneath the sloping panel and can be 
lifted out. 


but it comes next to a point where the echoes from 
its trail will be returning down a path that is one half 
wavelength longer than the right-angled path or nor- 
mal. The new echoes will therefore be 180 deg out 
of phase and will tend to cancel the previous ones, 
thereby producing a minimum at B. Similarly at C, 
D and E, so that the time intervals measured between 
AB, BC, etc., have only to be associated with the corre- 
sponding distance intervals (between the “half-wave 
path difference” points) to give the velocity of the 
meteor. These distances are obtained by continuously 
measuring the range on another c.r.t. time-base and, 
with a knowledge of the wavelength, forming triangu- 
lar problems in which they are the unknown side. In 
practice, a fairly simple formula gives the velocity 
direct from the measured data. 

The automatic recording apparatus, therefore, con- 
tains two time-base displays fitted with cameras: a 
single-stroke one (0.1 sec)—triggered by the meteor 
echoes themselves—for producing records as in Fig. 7, 
and a faster one (7 millisec)—showing the first few 
echoes in relation to the transmitter pulse—for record- 
ing ranges. Fig. 8 shows the essentials of the equip- 
ment. Echo pulses from the receiver (a conventional 
superhet) pass into a discriminator which separates 
genuine echoes from random noise impulses by virtue 
of the fact that the latter are generally of _— shorter 
duration than the 8-l6usec radar pulses. It there- 
fore works as a “gate” on the signal amplifier, and 
only allows the genuine echoes through to the c.r.t. 
display—where they are immediately photographed. 
In addition, the discriminator serves to trigger the 
time-bases of the displays upon arrival of a meteor— 
and to actuate a relay system which starts the camera 
motor and blanks out the c.r.t. trace until the next film 
frame is in position. There is also a suppression system, 
of course, to render the receiving equipment inoperative 
during a transmitter pulse. 

With the aid of such apparatus, the Jodrell Bank 
workers have made a number of remarkable dis- 
coveries. First of all, they have settled the astronomi- 
cal argument in favour of those who believe that the 
meteors originate in the solar system. Then they have 
found that the sporadic shooting stars seen at night 
are not the only ones, but that vast showers occur in 
the day-time—when, of course, radar is the only 
means of observation. In fact, they estimate that 
some 8,000 million meteors enter our atmosphere every 
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day. As to the origin of the meteors, the observations 
seem to indicate that the night-time showers are 
caused by this earth passing through the trails of 
comets, and this was strikingly demonstrated in 1946 
when the Giacobini-Zinner comet passed within 15 
days of us (a very close shave, astronomically speak- 
ing!) and the recorded meteoric activity went up about 
5,000 times. The day-time showers, however, do not 
appear to be associated with comets, and it is possible 
that they are actually debris produced by disintegra- 
tion of some of the minor planets. 


South Bank Radio Telescope 


The radio telescope at the South Bank Exhibition is 
being used to detect both solar and galactic noise and 
this, after amplification, is presented to the public in 
visual and aural form in the Dome of Discovery. The 
aerial on the Shot-tower (a wide-band folded dipole 
with a 30-ft paraboloid) is swept across the sources of 
emission by means of a remotely controlled gun mount- 
ing and, at the same time, the resultant variations of 
signal level are shown on a pen recorder and reproduced 
on a loudspeaker. 

At the bottom of the Shot-tower and connected to 
the aerial by coaxial cable is the receiving equipment. 
This, however, does not utilize the kind of system 
shown in Fig. 5—merely a 120-Mc/s superhet of high 
sensitivity and stability and low noise level (makers, 
Leland Instruments). An important part of it is the 
low-noise pre-amplifier, which has a 6AKS5, triode- 
connected and neutralized, coupled in cascode to a 
single earthed-grid section of an ECC91 double 
triode, the third stage being another earthed-grid 
ECC91 section (see Proc. I.R.E., June, 1948, page 700). 
From here the signals are fed to the receiver proper, 
the output of which divides into two channels, 
the first passing via a filter to a d.c. amplifier and the 
pen recorder and the second going through an af. 
amplifier to the loudspeaker. Stabilized h.t. supplies 
are used, while the valve heaters are supplied by a 
battery of secondary cells which are charged at the 
same rate as the current is being consumed. 
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Wrotham Aerial System 


(Concluded from 
page 214 of the 


previous issue) 


2.—The Main Transmission Line and 


the A.M./F.M. Combining Filter 


Seo 


By C. GILLAM* 


It was explained in the first part of this article how a slot radiates 
and how a number of slots can be arranged to produce a high gain 
omni-directional radiator; also, the problems involved in distri- 
buting r.f. power to a multiple-slot radiator were discussed. In 
this part, the transmission line which conveys r.f. power to the dis- 
tribution system is described and an explanation is given of the 
method adopted at Wrotham to enable an f.m. and an a.m. trans- 
mission to be radiated simultaneously from the single aerial system 


HE main transmission line is of the same 
general design as that used at Sutton Coldfield. 

It has an outer conductor of copper tube with 

an internal diameter of 5in and an inner conductor 
of copper tube with an external diameter of 2.128in, 
giving a characteristic impedance of about 51.5 ohms. 
The spacers are 4-in diameter Frequentite rods inserted 
radially in pockets let into the inner conductor ; there 
is one such rod every foot of length, successive rods 
being shifted relatively 90 deg around the inner 
conductor. Because of the rather high frequency, 
very great care was needed to match out all impedance 
discontinuities at angles, expansion joints, etc., but 
eventually the standing-wave ratio due to reflections 
in the line itself when terminated in its characteristic 
impedance was less than 1.03 over the whole band 
from 87.5 Mc/s to 95 Mc/s. The measured attenuation 
of the line is 0.65 db at a frequency of 95 Mc/s. 
Due to site exigencies, the main transmission line 
has to follow a rather circuitous route on the ground, 
so that although the height to the centre of the slot 
system is oniy 405ft the total length of the line is 
about 727ft. The measured attenuation thus corres- 
ponds to an average attenuation factor of 0.09 db 


Fig. 6. Principle of the combining filter, rectangles 
represent the lumped reactance structures. 


| 
| 
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The main transmission line con- 
sists of two concentric copper 
tubes with a characteristic 
impedance of 51.5 ohms. The 
spacers are }-in dia Frequen- 
tite rods. 


per 100ft of line including all angles, expansion joints, 
etc., which is very close to the theoretical figure for 
a plain copper line with no insulation losses. 

The standing-wave ratio measured at the input end 
of the main transmission line when terminated by 
the complete distribution feeder system and slot 
radiator was less than 1.1 over each of the two ranges. 
This result is interesting, since apparently the standing- 
wave ratio of the distribution feeder system and 
radiator is not degraded by the interposition of the 
transmission line. In fact this is not so, and the effect 
is accounted for by the attenuation in the main 
transmission line; see Appendix II for a further 
explanation. 

The object of this filter is to enable two separate 
transmitters, working on different frequencies, to 
deliver their power into the common load which 
consists of the main transmission line terminated by 
the slot radiator. It is necessary that each transmitter 
should “see ’”’ a resistive load of the correct value, 
and that to avoid cross-modulation a negligible pro- 
portion of the output power of either transmitter 
should reach the output terminals of the other. 
The problem is rather similar to the “ diplexing ” 
of vision and sound transmissions at Sutton Coldfield, 
but the solution adopted there, involving a relatively 
simple balanced bridge “‘ diplexer,’’ also required two 
transmission lines from the transmitter hall as well as 
a load divisible into two equal parts and susceptible 
to feeding in parallel or push-pull. 

At Wrotham the load cannot be divided in this way, 
but fortunately the band-width required for each 
transmission is comparatively narrow, and it is 
possible to use a “ notch” type filter. The principle 
of operation of such a filter is shown in Fig. 6, where 
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g, and g, are generators and the rectangles represent 
lumped reactance structures with the impedance 
characteristics indicated. If these reactances were 
absolutely lossless, they could be made to exhibit 
an infinite impedance in the “ stop ” band, and a zero 
impedance in the “pass” band. In that case, it 
would have been sufficient to employ series elements 
only. However, practical components are such that 
in the “ stop ” band the impedance is not great enough 
to prevent a current flowing which would be large 
enough to cause appreciable interference. Accordingly 
a shunt element is used which has characteristics 
opposite to those of the series element. The effect 
is rather similar to that of an ordinary smoothing 
circuit at the output of a rectifier, where series high 
reactances and shunt low reactances are used altern- 
ately in o-der to prevent alternating currents reaching 
the d.c. circuits. Figure 7 shows a practical realization 
of the filter, again using lumped reactance components. 
Here the L,C, circuits anti-resonate at frequency 
fs, and the L,C, circuits anti-resonate at frequency 
tis where f, is the higher frequency. At f, the L,C, 
combination is off tune, and appears as an inductive 
eactance, which resonates with C,, the whole appearing 
as a very low resistance. Similarly at f, the L.C, 
combination is off tune, but since f, is above the anti- 
resonant frequency it appears as a capacitive reactance 
which resonates with the inductance L,. Figs. 8 and 
9 explain the action of the filter at the two frequencies 
separately. 
The reason for describing a circuit of this type as 


Fig. 7. Practical form of a combining filter including 
series and shunt elements and using lumped reactance 
components. 


Below Left : Fig. 8. Combining filter as shown in 
Fig. 7 as it appears to transmitting frequency /;. 
Below Right: Fig. 9. The filter of Fig. 7 as it 
a pears to the alternative frequency /5. 
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a notch filter is clear from Fig. 10, which shows how 
the current in R varies when generator g, is replaced 
by a variable frequency generator of constant e.m-f. 
with some internal impedance. As the frequency 
increases from zero, the current rises to a peak at 
f, the “‘ pass” frequency, falls in a sharp “ notch ”’ 
at the “stop” frequency f,, and then slowly climbs 
again towards the maximum value. If the same 
characteristic were measured on the g, side, the result 
would be rather similar, except that the current would 
be large at low frequencies, and would tend to zero 
at trequencies above the “ stop ” and “ pass ”’ values. 


Transmission Line Filter 


It is readily possible to construct a filter which 
operates in a very similar manner, but in which trans- 
mission line elements are used in place of inductors 
and capacitors and the Wrotham combining filter is 
of this type. Consider Fig. 11 where AB is a twin- 
wire transmission life. Two stubs, a short-circuited 
one CD and an open-circuited one CE are shunted 
across the line at C. CD is half a wavelength long 
at f,, and consequently its input impedance is equal 
to its termination impedance, namely zero. That is 
to say, at f, CD behaves as if there were a short-circuit 
across the line at C, and hence any energy at frequency 
f, reaching the junction C is completely reflected 
towards its source. Frequency f, is a little higher 
than f,, so that at f, CD is greater than a half wave- 
length long. The shorter stub CE makes the total 
length DCE three-quarters of a wavelength at f,. 
Under these circumstances CD looks like an inductive 
reactance and CE like a capacitive reactance of exactly 
equal magnitude. The two stubs therefore resonate 
as a whole and appear at C as a high-resistance shunt. 
Thus energy at frequency f, is not impeded, but a 
small proportion is abstracted to make good losses 
in the stubs. 

In Fig. 12 there is a similar situation, the thick line 
AB representing the inner conductor of a co-axial 
transmission line. CD and CE are co-axial stubs, and 
the convention is used here and in subsequent diagrams 
of a short bar at the end of the stub to indicate a short- 
circuit, and a small o to indicate an open-circuit. 
The thin line parallel to AB represents the r.m.s. 
voltage on the line at frequency f,, for which the 
source is somewhere beyond B. Since the line is 
assumed to be correctly terminated at some point 
beyond A there is no standing wave on it. At C this 
voltage is applied to the two stubs, and it sets up on 
them the voltage standing wave shown. It is to be 
noted that the maximum amplitude of this standing 
wave is greater than the r.m.s. main line voltage. 
Fig. 13 shows what happens to transmission /;, 
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Fig. to. Curves showing the insertion loss of the 
combining, or ‘‘ notch,’’ filter. 


arriving from the direction of A; the “ virtual” 
short-circuit at C sets up a standing wave on the main 
line, which is a continuation of that on the stub CD, 
with voltage nodes every half wavelength back from C. 
In Fig. 14 there is shown another section of line GH 
with two short-circuited stubs, JK and JL shunted 
across it at J. JK is an exact half-wavelength at 
frequency f,, and it behaves for that frequency exactly 
as does CD in Fig. 13 for f,. At the latter frequency 
JK is less than a half wavelength long, and it is built 
out to a half wavelength by the short stub JL. The 
thin line parallel to GH on Fig. 14 now represents 
the r.m.s. voltage at the frequency f, from a source 
to the left of G, the line being assumed correctly 
terminated to the right of H. An exact half-wave 
standing wave is set up on LJK and again the maxi- 
mum value is greater than the r.m.s. main line voltage. 
As in the previous case for f,, the f, transmission is 
now unimpeded but there is a small energy loss in the 
stubs. 

Before leaving Figs. 12 and 14 it is necessary 
to consider the effect of the amount of the frequency 
difference between f, and f,. In Fig. 12 the half 
wavelength at frequency f, extends on DC from D to 
F, while there is a quarter wavelength from F through 
C to E. If f, had been closer to f,, F would have 
been nearer to C at F’ so that F’C would have been 
a smaller part of the wavelength. The voltage at 
C would still have been the same, but the standing 
wave would have had a greater amplitude, as indicated 
by the broken curve. This greater amplitude would 
have involved a greater power loss in the stubs. In 
Fig. 14 the situation would have been rather similar, 
since for a smaller frequency difference JL would have 
been shorter, say JL’ and again the standing wave would 
have had a greater amplitude. Circumstances may be 
such that a stub designed on these lines is impractic- 
able, either because of the high voltage of the standing 
wave, or because the stub abstracts too much power from 
the transmission, or just because the losses in the stub are 
so great that the resultant heat is an embarrassment. 
All of these difficulties are eased by making the short- 
circuited stub two, three or even more half wave- 
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Fig. 11. Twin-wire transmission line with one open- 
circuit and one short-circuit stub. Fig. 12. Simi 
arrangement as shown in Fig. 11, but for co-axial 
transmission line and stubs. Fig. 13. The line 
stubs of Fig. 12 as it appears to frequency f, for which 
the stub DC=A/2. Fig. 14. Two short-circuited co- 
axial stubs to block f,, for which KJ=A/2 and to pass 
f,, for which KL=A’2. 
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lengths long at the “stop” frequency, instead of 
only one half wavelength as in Fig. 13. The effect 
of doing this is to multiply the length FC in Fig. 
12 or JL in Fig. 14 by the same factor, so that the 
standing-wave amplitude is equal to the line voltage 
at a point nearer its maximum, and in consequence the 
maximum itself is less. There is, unfortunately, 
a concomitant disadvantage, since at the “ stop” 
frequency, the virtual short-circuit on the main line 
is not so good as before, and a small proportion of the 
energy gets past it. 

On Fig. 13, T is a point on the main line one quarter 
wavelength at f, back towards the f, generator from 
the stubs CD and CE, and it is therefore at a maximum 
of the /, voltage standing wave. If we were to cut 
the line at T and measure the impedance looking 
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Fig. 15. Combining filter with co-axial elements for 
two transmissions, f, and f,, built up with the stubs 
of Figs. 12 and 13. 


Below : Fig. 16. The complete combining filter as 
used at Wrotham constructed from co-axial trans- 
mission line elements. 
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toward C at the frequency /,, its value would be very 
high. The virtual short-circuit at C appears at T 
as a virtual open-circuit. A branch line can be 
connected at T and if it has a correct termination, 
practically all the energy at frequency /, arriving at 
T will pass into this branch line, and only a very small 
proportion will be transmitted towards C. It is clear 
that we now have a transmission line system which 
behaves in an analogous manner to the lumped 
reactance networks of Fig. 7. A complete filter on 
these lines is shown in Fig. 15, which makes use of 
one pair of stubs from Fig. 12 and one pair from Fig. 
14. This form of filter would be quite satisfactory 
provided that f, and f, were not too close together. 

At Wrotham, the two transmissions have frequen- 
cies which differ by only about two and a half per cent, 
the a.m. transmission being at 91.4Mc/s, and the 
f.m. transmission at 93.8 Mc/s. In order to reduce 
the voltages and the losses in the stubs to an acceptable 
value at the “pass” transmission frequency, it has 
been necessary to make them two wavelengths long 
at the “stop” frequency. Then, in order to ensure 
the specified degree of separation between the two 
transmissions, a further set of stubs has been put on 
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each line at points a quarter of a wavelength nearer 
to the transmitters (Fig. 16). These additional stubs 
also have the effect of compensating for the impedance 
discontinuity introduced by the first stubs, so that 
in the pass-band the filter presents only a very low 
standing-wave ratio to the two transmitters. In 
fact the measured standing-wave ratio on the a.m. 
branch is better than 1.03, and on the f.m. branch it 
is indistinguishable from unity. The insertion loss 
of the complete filter measured from one transmitter 
branch to the other with the output transmission line 
connected is considerably in excess of 60 db, this 
being the limit which could be measured with the 
available apparatus. This means that of the 25 kW 
of the f.m. transmission, considerably less than 25 
milliwatts reach the a.m. transmitter. For both trans- 
missions the insertion loss in the pass-band is of the 
order of 0.25 db, which corresponds to a loss of about 
1,400 watts from the f.m. transmission, and a little 
less from the a.m. transmission. This power appears 
as heat in the stubs, and in order to keep their tempera- 
ture to a reasonable value, air is continuously blown 
through them. 

The filter is built up entirely from standard 5-in 
transmission line tubes and junction boxes. Because 
of the very high voltages on the stubs the inner conduc- 
tors of these are supported only at points very near to 
the voltage nodes, and these supports are large conical 
Frequelex insulators fitted in special cast boxes. 
A by-pass with link boxes is installed, so that the trans- 
mission line from either transmitter can be connected 
directly to the aerial transmission line with the com- 
bining filter out of circuit. 


EDITORIAL NOTE 


With reference to the footnote on page 211 in the June 
issue, it should be noted that the general design of the 
slotted cylindrical aerial and the development of the wide- 
band folded slots resulted from original work by the B.B.C. 
Research Department. The slot feed and reactance com- 
eye a7 system is the subject of a B.B.C. patent application 

0. 677/49. 


APPENDIX II 


Effect of Line Attenuation on Standing-wave Ratio 


Saying that a particular load produces a standing wave 
on a transmission line means that it causes a propor- 
tion of the forward wave reaching the load to be re- 
flected back towards its source. Now the forward wave 
in travelling from the source experiences attenuation, 
that is, its amplitude is greater at the input end of the line 
than at the load. The reflected wave, travelling backward, 
has a greater amplitude at the load (which behaves as its 
source) than at the input end of the line. So the ratio of 
reflected wave to forward wave is smaller at the input 
end than at the load, and the standing-wave ratio is corres- 
pondingly reduced. The reduction is readily calculated, 
as follows. 

Let the line attenuation be « db, then the corresponding 
voltage amplitude ratio is m = 1/antilog,,) « (where m<1). 


20 
If the standing-wave ratio at the load is S,, (S,;>1), then 


the reflection factor at the load is r, = (S,— 1)/(S, + 1). 
That is, S, is accounted for by a forward wave of unity 
amplitude, and a backward wave of amplitude r,. 

Because of the line attenuation, the forward wav: must 
have an amplitude greater than unity at its input, actually 
1/m. Similarly the backward wave is attenuated and its 
amplitude becomes mr,. Finally, the input standing-wave 


Be — Sl + m) + 1 — mt 
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53 Ranges with Rotary Switch Selection 


This uniquely comprehensive Test Set has 53 ranges for 
measuring A.C. and D.C. current and voltage, resistance 
and insulation. It is completely self-contained with 
internal batteries to provide power for the ohms ranges and 
self-contained power pack for insulation measurement at 
500v. Selection is carried out by two 20-position switches. 
A fully-protective safety device is fitted and is operative 
for forward or reverse overload. The 150-division 6in. 
scale is uniformly divided and is fitted with an anti-parallax 
mirror. The set is enclosed in a handsome bakelite case 
and fully complies with B.S.S. No. 89, covering first-grade 
instruments. Full details of the ranges covered, and of the 
complete specification, will gladly be supplied on request. 
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A QUESTION FoR DESIGNERS (~~! 


How will 
_z tomorrow's 
_ battery radio 
be different? 


Circuits progress ; new cases will evolve from new materials 
and techniques — but the one outstanding feature of 
tomorrow’s battery radio is here today — 


VENNER Lightweight Accumulators 


One third the weight and half the size of 
standard accumulators of comparable capacity, 
these revolutionary miniature storage batteries 
maintain a steady 1.5 volt output on load 
throughout their discharge period. 

Thus they eliminate the need for constant 
replacement due to voltage drop, which is the 


failing of all other conventional L.T. batteries. 


In addition, Venner Lightweight Accumulators 
are completely non-spillable, are unharmed 
by high charge and discharge rates and may 
be left in discharged condition without 
damage. 

The services of our technical department are 
freely at your disposal in investigating the many 


operational advantages of these accumulators. 


For full technical data please write for leaflet VAO\1/WW 
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Recording on Tape 


Some of the More Prevalent Causes 


of Indifferent Results 


By R. W. LOWDEN* 


HE general theory and technique of magnetic 
recording have already been covered in this 
journal’, and it is proposed in this article to 

give some further practical hints which may save the 
experimenter a few headaches and disappointments. 

The layout of a tape recording machine will depend 
essentially on three factors: performance, size and 
cost. The desired performance puts immediately a 
lower limit to the size of the machine and its cost. If 
a frequency response of up to 7,000c/s is required it 
will be found necessary to run the tape at a speed of 
at least 74 inches per second. If, however, the tape is 
run at 15 inches per second it will be found to be 
much easier to achieve a flat response up to 7,000c/s 
with a substantially good response up to at least 
10,000 or 12,000 c/s, but both the cost and volume of 
the recording medium used will be immediately 
doubled : 

One of the most important things when contemplat- 
ing the design of a tape recorder is to have a clear 
idea of the performance required in terms of the 
importance to be given to the three vital factors of 
frequency response, signal-to-noise ratio, and distor- 
tion. These are all very closely interdependent. 

All too often a wide frequency response is made the 
prime aim, and in spite of its achievement the results 
are found to be very disappointing. It is generally 
better to restrict the range at the upper end and give 
more weight to the other two factors. 

Experimenters in this fascinating branch of sound 
recording fall into three classes: first, those who will 
wish to make the whole recorder from start to finish 
and have a good knowledge of mechanics and elec- 
tronics; second, those who have not the facilities or 
skill for mechanical construction but can cope with 
the electronics; and third, those who will purchase 
a complete commercial machine and confine their 
experiments to the actual art of 

To the first class, it is suggested that a careful study 
of the mechanical principles involved is just as im- 
portant as a thorough understanding of the electronic 
requirements; indeed, the two are interdependent, and 
time spent in really knowledgeable planning will pay 
handsome dividends in the overall results achieved. 
The main decisions to be made at this stage are the 
maximum continuous playing time and the tape speed 
or speeds, as both these affect the spool size, motor 
and final capstan speeds and capstan diameter, as well 


? ‘om Sec., The British Sound Recording Association. 
“ Magnetic Recording,” G. L. Ashman, August 1944. 
“The German Magnetophon,” R. A. Power, June 1946. 
“Magnetic Recording Technique,” D. Roe, October 1949. 
“ Magnetic Recording Tape,” H. G. M. Spratt, March and April 
1951 
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as the general layout and overall size of the tape 
deck. Consideration must also be given to such 
things as braking, location of heads, pressure pads and 
capstan jockey wheel actuating mechanisms, and also 
any interlocking devices which may be thought neces- 
sary. Remember also that the tape speed will affect 
not only the frequency response but also the equaliza- 
tion required for correct playback. 


At the low-frequency end of the scale hum is the 
biggest problem, since, assuming the conventional 
constant-current recording characteristic, the signal 
output from the tape is of a comparatively low order. 
Great care is therefore necessary if a signal-to-hum 
ratio of better than, say, 45db is to be achieved. It is 
of great assistance to use a transformer between the 
head and the first valve of the playback amplifier, in 
order to lift the signal well above the amplifier hum 
and noise. This arrangement will, of course, give no 
improvement in the hum induced into the head, but 
this is a matter of careful screening and correct posi- 
tioning of components. 

It must be remembered that the transformer has 
to match an inductance and not a resistance, and in 
deciding on the optimum ratio one must take into 
account the fact that the impedance from which it is 
working varies with frequency. 

To assist in the reduction of hum it is helpful if 
the hum-producing and hum-sensitive components 
can be orientated so that their windings are in the 
most favourable position for low hum pick-up. In 
this connection the magnetic hum pick-up im the first 
valve cannot be ignored. 

If it is desired to work the first valve’s heater from 
a.c. supply a type with a bifilar heater should be 
chosen, such as the EF37A or the EF40, the latter 
being particularly good for this position. A clear 
distinction should be made, however, between 
orientating components for minimum hum pick-up or 
generation, and orientation to pick up such a value 
of hum as to be in anti-phase with that induced in 
other parts of the circuit, ic., “hum bucking.” 

Whilst this “hum bucking” may be a satisfactory 
solution from the amateur’s point of view when a 
single model only is being constructed, it must be 
avoided in any large-scale production, as its effect is 
by no means constant and, moreover, it is usually only 
possible to balance out the fundamental, leaving the 
much more objectional harmonics still present. 

Motors can also be a source of large hum genera- 
tion due to leakage from the field. Normally a special 
lamination and winding arrangement is necessary to 
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cut this down. Again, with squirrel-cage asyn- 
chronous motors, rotor ripple may be objectionable 
if the head screening is insufficient. Because of the 
slip frequency in the rotor this sometimes causes a 
hunting note as it is obviously not exactly in phase 
with the supply mains. 


“Wow and Flutter ”’ 


In the actual construction of the whole tape trans- 
port system it cannot be too emphatically stressed 
that only the best possible standard of workmanship 
will suffice. Anything short of this will produce 
“wow” and “flutter” to a marked degree. It is not 
a simple matter to transport a tape at a constant linear 
speed across the recording and reproducing heads, and 
however good may be the “electronics ” they will not 
make up for poor workmanship in this direction. 

On the question of tape drive, “ wow ” is the great 
enemy, and getting it down to very small proportions 
is an extremely difficult task. Here again there is a 
choice between several evils. Low-speed, large- 
diameter flywheels are good from the “ flutter” poi 
of view, but are inclined to have cyclic “ wows” 
flywheel speed, i.e., low frequency. High-speed, 
small-diameter drive systems overcome this fault, but 
are liable to “flutter” symptoms at around 25c/s 
unless they are very accurately made. 

Normally it is necessary, before assembly, to grind 
all essential peripheries on their own spindles and 
bearing assemblies. It must also be remembered that 
the tape transport mechanism has, first, to provide a 
constant linear speed drive for the recording and re- 
producing functions and, second, to provide a high- 
speed drive in both the forward and rewind direction 
for ease in editing the tape. The first function re- 
quires adequate flywheel effect and mechanical filter- 
ing to overcome the irregularities in the motor torque 
caused by “cogging,” etc., whilst in the second re- 
quirement the flywheel effect should be kept to a 
minimum to cater for the very rapid change of speed. 

On the electronic side, by far the simplest approach 
is to have two separate channels for the record and 
playback operations, feeding into separate heads, with 
a third head fed from an oscillator for purposes of 
erasing. This method will avoid the complicated 
switching circuits which must be used with a com- 
bined record-reproduce head, and will ease the design 
from the point of view of screening and general lay- 
out of component parts. Another great advantage of 
the three-head system is that, as reproduction is pos- 
sible immediately following recording, it is easy to 
make alterations in the recording characteristic and 
note the results without the necessity of having to 
rewind before reproducing. This facility alone is 
well worth the slight extra expense needed for the 
second channel. Even when the final characteristic 
has been decided upon it is valuable to be able to 
monitor the actual programme without having to rely 
on the modulation meter as the sole indication of a 
successful recording, only to find that there is nothing 
on the tape! 

Head design is almost a science in itself. Generally 
speaking, recording and playback heads should be 
made from high-permeability nickel-alloy laminations 
of the thinnest possible cross-section to reduce eddy 
current losses, and as much work as possible must 
be done on them before they are heat treated. Then 
they must be handled with care and finished by only 
the lightest grinding and polishing. 
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In order to arrive at a very narrow effective mag- 
netic gap, approaching that of the physical gap, it is 
necessary to grind and polish the faces very carefully. 
When one gets down to the order of 0.00025in 
physical, an effective gap of 0.00033 in can usually be 
obtained by hand honing of the butting faces. )The 
depth of the butting faces to be left can be approxi- 
mately 0.04in, which will allow a good running life 
before serious change of the characteristics of the 
head sets in. 

With narrow gaps of this order, however, intimate 
contact must be maintained between the tape and 
the head. Pressure pads materially assist here, 
although the pressure must not be too great or wear 
will be unduly heavy. 

In order to cut down the hum introduced into the 
head, copious screening with Mumetal is desirable, 
leaving only the smallest possible slit for the entry 
of the tape. In one well-known make of recorder 
a Mumetal wing is placed over this gap after the tape 
has been inserted, to distort the field in this vicinity 
so as. further to reduce hum pick-up. 

Heads can be wound of any reasonable impedance, 
provided that the oscillator and feed arrangements 
are matched to them. The oscillator itself must have 
a pure and symmetrical waveform, particularly in 
respect of second harmonic, as this has the same effect 
as a direct-current polarizing field, which will give a 
high background noise. Direct-current components 
must be eliminated from the head while recording, 
and where connection is made from the anode of a 
valve, the isolating capacitor must be of a very high 
quality. 

On the question of the oscillator for erasure; 
the usual frequency is approximately 45 kc/s and is 
often obtained by the use of a single 6V6 valve. With 
care this is quite a satisfactory arrangement, but there 
is no doubt whatever that a much better waveform 
can be obtained by the use of a small oscillator valve 
feeding a small power valve, both valves working well 
within their particular limits. If the waveform of the 
self-excited 6V6 valve is not pure, and it very rarely 
is, then the tape will leave the erase head with a 
small amount of background noise, as mentioned 
above. The use of a power valve with a degree of 
control of output will ensure a really clean erasure and 
a more flexible control which will be found useful 
when experimenting with tapes requiring a higher 
erasing current. 


Recording Characteristic 


Regarding recording characteristic, here again the 
end use of the equipment determines largely what 


can be done. Where only speech is to be used advan- 
tage can be taken of a weighted frequency response, 
e.g., the high frequency end can be given some pre- 
emphasis before recording. This is, however, not 
always possible in cases where the recorder is to be 
used for noise analysis, where the same spectrum dis- 
tribution does not hold good. In the former case, 
however, a 6db pre-emphasis at 10,000 c/s, based on 
1,000 c/s, can be safely adopted, as some of this will 
be employed in overcoming the head losses, which 
increase with frequency. It is generally preferable 
to adopt a constant-current characteristic, with suffi- 
cient pre-emphasis to overcome head losses in the 
recording chain, and to arrange for any bass- and 
treble-tilting circuits to appear in the reproducing 
amplifier, where they can be usefully employed in 
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compensating for room acoustics, personal preference, 
etc. 

During the past six months the constructor has 
been better looked after than previously as regards 
availability of suitable tape for recording at the lower 
speeds of 7} and 3} inches per second. At least 
three makes of high-coercivity taps are available 
in this country at around 35s per reel of 1,200ft. It 
is necessary to warn the user that he should look 
carefully for any tape which has a number of pieces 


Universal Meter Shunt 


y 


Connections of a universal shunt. 


HE common form of high-resistance universal 
shunt is very’ useful with a high-resistance 
galvanometer, but for permanent use with a 

low-resistance and low-range milliammeter to extend 
its range the universal shunt has to be designed to suit 
the resistance of the individual instrument. The great 
advantage of the universal shunt in this application is 
in the avoidance of switch or other contact errors. In 
this circuit the shunts are permanently connected, 
preferably by soldered joints, and the external con- 
nections made either by terminals or a switch in which 
any variation in contact resistance makes a small 
difference to the circuit resistance but none in the 
instrument circuit. 

To eliminate temperature error it is essential for the 
movement to have a swamp of Eureka or other low- 
temperature-coefficient wire in series with it. If the 
milliammeter has no internal shunt it may not have a 
swamp and this should be added externally: the 
swamp resistance should be about three times that of 
the movement. 

The calculations are given for a typical case of three 
ranges, I,, I, and I,, but the method can be extended 
as required. I, is the lowest range, and it must 
exceed the range of the instrument, preferably by a 
factor of not less than 1.5. Thus an instrument of 
1 mA range would have its lowest of three ranges 
1.5 mA. All the shunts are connected in series and 
directly across the movement and swamp ; thus when 
the I, or highest range is in use the other two shunts 
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joined together to make up the usual 1,200ft reel. 
In some cases, where faulty tape has escaped the 
notice of inspection departments, the difference in 
response obtained on the various pieces in one reel 
have varied by as much as 3db and the user should 
make sure that he is not being led astray in his 
experiments by the use of such tapes. 

In conclusion the author acknowledges gratefully 
the collaboration of E. H. Niblett, E. B. Angold and 
J. W. Clarke in the preparation of this article. 


Avoiding Switch Contact Errors in 


Multi-range Instruments 


act as extra series resistance in the movement circuit. 
This means that if the terminal volt drop is the 
standard 0.075-volt (75 mV) the drop across R,, the 
shunt corresponding to the range I,, will exceed this 
amount. The resistance of the movement and swamp 
is called R,,, and the current through the movement 
at full-scale deflection I,,, with V,, as the voltage 
drop across the movement, R,. V,, then equals 
i on 

In order to calculate R,, R, and R;, other subsidiary 
terms are necessary, r,;, r, and r,, where, as seen in 
the Figure, R, = r,, R, =r, —r, and R, =r; — rq. 
r,, 17, and r, are now found from the three expressions— 
= 3 +R. 

I, 

_(r, +R. 

fg, = SS 


r; 


shunt resistances and are :— 
R,(R; + R;, + R,) 
Range 1, “pe Te 
r({R; + Re) 
Ts + R,; yy Re 
r, XR, 
Range 3, Nae ym 
The relation between the ranges may be anything 
required, but in practice it is better to limit the ranges 
to common factors, such as multiples of 10, for ease 
of scale reading, or factors of 2 and 5. 
E. H. W. B. 


Range 2, 


“ Radiolocation” is the title of a booklet issued by the 
Marconi International Marine Communication Co. to 
assist navigators in assessing and interpreting radar re- 
sponses. The major part of the 16-page booklet is devoted 
to notes on target recognition and explains possible 
misinterpretations due to land contours, vegetation and 
beam and pulse distortion. The booklet is obtainable from 
the Technical Information and Publicity Division, 
— Co., Marconi House, Chelmsford, Essex, price 


FURTHER NOTES ON THE 


Wireless World 


ITH the opening of the Holme Moss television 

station some changes are needed to the signal- 

and oscillator-frequency circuits of the Wireless 
World Television Receiver in order to permit its 
reception. Of the two receiver units described— 
the straight t.r.f. and the superheterodyne—only 
the latter is suitable for stations other than London. 
The reason is, of course, that only the superheterodyne 
was designed for vestigial-sideband reception. 

This superheterodyne was described in Wireless 
World for February and March 1949, and the 
modifications needed for Sutton Coldfield appeared 
in August 1949, These modifications comprised 
mainly a change in the number of turns on the two 
signal-frequency coils and the oscillator coil. In 
addition, however, the r.f. intervalve coupling was 
altered from the double-wound transformer used for 
London to a single-winding because the former was 
found unsuitable at the higher frequency of Birming- 
ham. This single-wound coupling is now retained for 
all new channels. 

The circuit diagram of the signal circuits thus still 
takes the form givén in Fig. 1 of the article in the 
August 1949 issue. The coil windings for the different 
channels are given in Table 1, in which the previously 
published details for London and Birmingham are 
repeated for ready reference. 

The formers used are, of course, the same as in the 
original design and are prepared from #-in paxolin 
tube. In the case of the oscillator coil polystyrene 
tube is preferred but this is difficult to obtain and 
paxolin is a satisfactory alternative. The winding 
lengths are specified in Table I as well as the turns 
since the inductance depends on both. No. 36 d.s.c. 
wire is used for the signal-frequency coils and No. 20 
enamelled for the oscillator ; in all cases the oscillator 
coils are close wound. 

The aerial coil has for each channel 1} turns of 
No. 36 interwound at the earthy end for the aerial 
coupling and the entry 9 -+ 9 turns for the London 
intervalve coil signifies that this is a double-wound 
transformer, as previously described. 

There is one possibility of difficulty arising in the 
case of Channel 2, Holme Moss, and this is through 


Television Receiver 


if. harmonic feedback. The usual method of avoiding 
this is to pick the intermediate frequency so that it 
does not occur. 

It is not possible to find any frequency which 
avoids the possibility of the effect on all television 
channels unless the frequency is unusually high. 
In this receiver the frequency was chosen to avoid 
the effect on as many channels as possible with a 
moderately low frequency and the precaution was 
taken of including very thorough screening in order 
to prevent the feedback at its source. As a result 
there should be no trouble ; in fact, no trace of it has 
been evident in tests with a signal generator. 

However, if the screening is less perfect than in the 
original model, or any defects of construction are 
present which permit feedback to occur, then an 
interference pattern of diagonal bars may appear on 
the screen on Channel 2. If such a pattern is found 
the proper course is to remove the coupling between 
the input and output circuits which is responsible for 
it. An alternative is to increase the intermediate 
frequency by 1 Mc/s. To do this all i.f. coils, both 
sound and vision, should have 7.5% less turns and 
all i.f. alignment frequencies should be increased by 
1 Mc/s. 

Apart altogether from changes for new television 
channels, experience with the set has indicated a few 
minor alterations which generally improve the per- 
formance and which can, with advantage, be made by 
any user of the set no matter what station he receives. 

It has been found desirable to add a linearity control 
to the frame time base. Originally, the curvature of 
the valve characteristic was relied upon to correct for 
the distortion introduced by the time constant of the 
output circuit. It has become evident in recent 
months that this is not completely successful. This 
may be because of minor changes in the valve character- 
istic or it may be that more people are using similar, 
but not identical, alternative valves. 

Whatever the precise cause, there is no doubt that 
compensation by the valve characteristic is now 
failing increasingly to be sufficient. Fortunately, a 
very simple remedy exists, and requires the addition 
of only one extra resistor and capacitor. The relevant 


Table I 


Aerial Coil 
Station 


Intervalve Coil Oscillator Coil 


Channel 


| Turns Length 
(Mc/s) 


Alignment | 
Frequency 


Length Frequency | Turns | Frequency 


| Alignment | | 
| (mm) | (Mc/s) 


| Turns 


Alexandra 
Palace 
| Holme Moss 
Sutton 
Coldfield 


9+9 : 32 | 


| 
| 
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FRAME 
LINEARITY 


Fig. 1. Output stage of frame time base modified to 
include an adjustable linearity control. The new 
components are R, and C,. 


portion of the frame time-base circuit is shown in 
Fig. 1 with the original circuit references. The 
linearity control comprises a 2-M®Q variable resistor 
R, in series with a 0.02-uF capacitor C,. 

The adjustment of R, has a considerable effect 
on picture height and so it must be carried out in 
conjunction with the height control R.», It is prefer- 
ably carried out on a transmission of Test-card C; 
if it is done on the ordinary test signal preceding the 
programme the aim should be to adjust for a perfect 
circle. If R, is made too low in the course of adjust- 
ment the top of the picture will become cramped and 
may fold over. 

Some constructors have found difficulty in obtaining 
good horizontal linearity, their main trouble being 
in preventing a vertical white line from appearing 
towards the left-hand side 
of the picture. The trouble 
is mainly one of adjustment, 
for it is not always ae 
that the settings of the ; 
width and linearity controls ei ty ge mw 
are both critical and inter- 4, an auto-trans- 
dependent. In addition, former. 
some constructors do not 
seem to be aware of the 


Fig. 2. Modified line 
time-base circuit to 
permit operation at 
6.5kV. The change 


Ri», Roo and R,, should each be shunted by a resistor 
of 4.7kQ, 1-W rating. This makes each step 
nominally 0.825 kQ instead of 1k and the total 
range is from 1kQ to 4.475kQ which is adequate 
and provides some overlap between steps. 

It should be pointed out that this change is desirable 
only if the optimum setting of the linearity control 
comes at one extreme end of its travel. If it comes 
within the range, so that one can pass through an 
optimum setting on R,,, it will not help. 

A good many enquiries have been received about 
the use of this set with a 12-in tube. Such a tube can 
be used without any modification at all as long as it 
is of the normal type with a deflection angle of about 
50°. However, the brightness obtained at the normal 
5 kV existing in this set is below present-day standards. 
It is not possible to increase this voltage without also 
modifying the time base because a higher voltage 
requires an increase of scanning current. 

However, a simple modification does permit 
operation at about 6.5kV with full scan and the 
modified circuit is shown in Fig. 2. The change 
comprises essentially the connection of the output 
transformer as an auto-transformer so that the effective 
ratio becomes 5: 1 instead of 4: 1. 

There is an increase of current in the deflector coil 
and due to this and to the higher ratio the e.h.t. 
voltage is increased to about 6.5 kV. Because of this 
the voltage ratings of Cy, Cy), C,,, W, and W, should 
be increased from 2.5 kV working to about 3.5 kV. 
The arrangement has actually been tried out with the 
original components without any trouble but their 
lives would almost certainly be reduced by such 
operation. Anyone who is using the normal arrange- 
ment and wishes to adopt the new one might well feel 
inclined to do so with the old components and to 
employ them until they fail, but anyone starting afresh 
should unquestionably use the proper ratings. The 
old parts might work for months or years under these 
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modified damping circuit 
which appeared in Wireless 
World for April 1949, p. 
128. This circuit is usually 
easier to adjust than the 
original one. 

One possible cause of 
difficulty lies in resistor 
tolerances. The chain of 
damping resistors R,9-R., 
(Fig. 1, July 1947) com- 
prises four 1-k resistors 
and the variable resistor R, 
is also of 1 kQ, the aim 
being to obtain a total 
resistance variable from 
1kQ to 5 kQ. However, 
because of resistor toler- 


LINE LINEARITY 


ances it is possible for small 


gaps to appear in the 
range. To avoid this, 
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over-run conditions or they might fail in a matter 
of days. 

It is to be noted that the deflector coil and damping 
components are all at full h.t. potential, so it should 
be remembered that components which were previously 
at chassis potential are now 480 V above chassis. The 
feedback circuit has been modified because of this and 
now includes a 0.5-«F capacitor C,. 

The damping circuit is now virtually the modified 
one of April 1949, but the variable capacitor of that 
circuit is absent because with the higher transformer 
ratio the inherent circuit capacitance is more important 


\ 
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and additional capacitance is not permissible. All adjust- 
ments are carried out exactly as in the original circuit. 

This modification for operation at an increased e.h.t. 
voltage is put forward with some hesitation because 
it has been tried out on one set only and there is the 
possibility that through an accumulation of component 
tolerances in one direction the fly-back time may 
sometimes be rather slow, in which case the left-hand 
side of the picture will appear folded over. If this 
does occur there is little that can be done about it. 
The modification should, therefore, be regarded as 
experimental only. 


SHORT-WAVE CONDITIONS 


May in Retrospect : Forecast for July 


By T. W. BENNINGTON* 


DURING May the average maximum usable fre- 
quencies for these latitudes decreased very slightly 
by day and increased considerably by night. These 
variations were in accordance with the normal seasonal 
trend, but both day and night m.u.fs were higher than 
had been expected, owing, it is thought, to the increased 
solar activity during the month. 

Daytime working frequencies did not show much 
variation from the previous month, and were somewhat 
higher than had been expected. Even so, 17 Mc/s was 
about the most consistent frequency for east/west paths, 
though 21 Mc/s was sometimes usable. Frequencies 


above 21 Mc/s were hardly ever heard. On north/south 
— 24Mc/s was about the highest regularly usable 


requency. At —_ Saseasan ty was generally usable till 
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midnight, and frequencies below 9Mc/s were seldom 
really necessary. 

As was expected, the rate of incidence of Sporadic E 
increased considerably during May, and often this be- 
came capable of propagating the higher frequencies over 
medium distances. Swedish and Danish f.m. stations 
on frequencies around 42 Mc/s were often audible in 
this country. 

Sunspot activity was, on the average, higher than for 
many months past. The giant sunspot alluded to last 
month again crossed the sun’s central meridian, on 
May 15th, and, during this passage across the sun’s disc, 
attained proportions such as placed it amongst the four 
largest spots ever to be observed at Greenwich. 

There was considerably less ionospheric storminess in 
May than for some time past. Disturbances did, how- 
ever, occur during the periods Ist-4th, 10th- 13th, 24th, 
and 27th-28th. The month was notable for the number 
of Dellinger fade-outs which occurred. Ten these 
were reported, some of them of severe intensity, the 
worst occurring at the following times: 8th, 1515-1545; 
10th, 1000-1030; 15th, 1128-1300; 18th, 1024-1255; and 
23rd, 1140-1230. 

Forecast.—During July there should be very little 
change in either daytime or night-time m.u.fs for these 
latitudes, as compared with those for June. 

Working frequencies for long-distance communication 
should therefore remain relatively low by day and high 
by night. Over east/west circuits the highest regularly 
usable daytime frequency may be of the order of 15 Mc/s, 
and while 17 Mc/s may often be usable, it is unlikely 
that frequencies above 20 Mc/s ever will. On north/ 
south paths 21 Mc/s should be a regularly usable day- 
time frequency, and those up to 28 Mc/s may occasionally 
become so. At night 11 Mc/s should be regularly usable 
until after midnight over most circuits, and 9 Mc/s should 
remain so the night through. 

During July Sporadic E capable of propagating the 
higher frequencies should continue to be prevalent, and 
medium-distance communication by way of this medium 
should often be possible on metre waves and sometimes 
on longer wavelengths. Normal communication over 
medium distances will be controlled for several hours 
daily by the E or F, layers, and the usable frequencies 
for such communication should, during those hours, be 
relatively high. 

The curves indicate the highest frequencies likely to 
be usable over four long-distance circuits from this 
country during the month. 
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VORTEXION 
High Quality 
Reproduction 


“FIFTY and THIRTY WATT” CINEMA 
AMPLIFIERS as illustrated for single or 
double P.E.C. input with separate adjust- 
able bias. Full range of tone controls to suit 
all needs with built-in Exciter Supply if 
required. 


TYPE C.P. 20A AMPLIFIER For AC Mains and 
12 volt working giving 15 watts output, has 
switch change-over from AC to DC and “Stand- 
by’’ positions. Consumes only 53 amperes from 
12 volt battery. Fitted with mu-metal shielded 
microphone transformer for 15 ohm micro- 
phone, provision for crystal or moving iron pick- 
up with tone control for bass and top. Outputs 
for 7.5 and 1S ohms. Complete in steel case 
with valves. 


FOUR-WAY ELECTRONIC MIXER This unit has 4 built-in 
balanced and screened microphone transformers, normally 
of 50-30 ohms impedance. It has 5 valves and selenium rec- 
tifier supplied by its own built-in screened power pack con- 
sumption 20 watts. Suitable for recording and dubbing, or 
large P.A. Installations since it will drive up to six of our 
50 watts amplifiers whose base dimensions it matches. The 
standard model has an output impedance of 20,000 ohms or 
less and any impedance can be supplied to order. 


OTHER MODELS IN OUR RANGE OF 
AMPLIFIERS ARE 


“SUPER-FIFTY WATT” 
“THIRTY WATT”’ 
“10-15 WATT RECORD REPRODUCER”’ 


These are fitted in well ventilated stee! cases 
with recessed controls, as illustrated. 


Full details upon request. 


VORTEXION Ltd.. 


257-261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19 
Telephones: LIB 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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DESIGNERS USE THEM... 
DEALERS CHOOSE THEM... 


Becaute the CUSTOMER 


Manufacturers’ Enquiries to :-— 


ROLA CELESTION LTD. 


FERRY WORKS, SUMMER ROAD, THAMES DITTON, SURREY 
(Emberbrook 3402-6) 


~ - Wholesale Enquiries to SOLE DISTRIBUTORS : 
London and North: CYRIL FRENCH, LTD. South : ROBSHAW BROS. 
High Street, Hampton Wick, Middlesex (Kin. 2240) 105 Commercial Road, Bournemouth (Tel. 5896-7) 


H.F. 
CHANNELISED TRANSMITTERS 


( HC. 100 SERIES) 


Output: 400 watts for all transmissions. 
Frequency Range: 2 Mc/s to 27.5 Mc/s. 
Transmission : 
Telephony, (high level modulation). 
Telegraphy :—C.W. on/off. M.C.W. 
Frequency Shift. 
The Series comprises nine standard editions 
offering :— 
Simultaneous Operation on 2, 3 or 4 pre- 
selected frequencies, depending on the types 
of transmission chosen. 


Local or Remote Control of each channel. 


MARCONI commMuUNICATION SYSTEMS 


SURVEYED - PLANNED -INSTALLED - MAINTAINED 


MARCONI’S WIRELESS TELEGRAPH CO. LTD - MARCON! HOUSE - CHELMSFORD -. ESSEX 


Approach to “High Fidelity” 


Signposting Some Alternative Routes—And One or Two Blind Alleys 


HIS article is addressed not so much to those 
who have “arrived” in electro-acoustics, or to 
those “ hi-fi enthusiasts ” whom nothing will de- 

ter from the joys of the chase after the unattainable, as 
to the many people who have sought advice on the 
ways and means of obtaining quality of reproduction 
from records and radio which is better than that 
offered by the ordinary run of commercial broadcast 
receivers. 

Ignoring for the moment decibels, frequency 
characteristics and all such like trees, let us step back 
a little and take a look at the wood as a whole. 

First, a matter of terminology. According to the 
dictionary fidelity means “exact correspondence to 
the original”; qualifying adjectives such as “high” 

r “low” are therefore either superfluous or inap- 
propriate. Of more practical importance is the reali- 
zation that fidelity of reproduction via the medium of 
a loudspeaker or speakers in an ordinary living room 
is impossible, for the simple reason that the acoustic 
characteristics of the room will be added to those of 
the hall in which the sound originated. Even if one 
went to the expense of fitting up a special enclosure 
with sound absorbing walls, floor and ceiling, or, more 
simply, agreed to tolerate the use of headphones in 
order tq,exclude air vibrations in the room, it would 

_-ve of little use unless a two-channel system of trans- 
mission or recording were also available virtually to 
transport the listener’s two ears in correct relative 
position to a point inside the hall or studio. Even 
then he must keep his head still’ and will have to for- 
go those subconscious minor orientations which are 
an essential part of attentive binaural listening. 

If fidelity of reproduction is impossible there is no 
denying that some very pleasant sounds are frequently 
to be heard coming from loudspeakers of all shapes 
and sizes. One outstanding performance in the 
writer’s memory was of a solo voice, heard in a small 
living room through the medium of an “all-dry” 
portable with 34-inch loudspeaker and a run-down 
battery limiting the output to about 50 milliwatts! 
Most people have had similar experiences of being 
“carried away” by performances in unpromising cir- 
cumstances and on analysis it is generally found that 
the deviations from the orginal (one cannot call them 
distortions in this context) are not sufficiently incon- 
gruous to destroy the illusion of reality. 


How Do We Hear? 


Judgment of what constitutes good reproduction is 
thus shifted from the objective world of measurement 
to the subjective, relative and often arbitrary human 
reaction to sound stimulus. It is often said glibly that 
“the ear is the final criterion,” but this is only a half 
truth. Much is known about the mechanism of the 
ear itself: that the electrical potentials generated in 
the cochlea faithfully reproduce the acoustic wave- 
form, but that these potentials are applied | to nerve 


M, G. Scroggie (Letter to the Editor, “WwW. w.,” April, 1951). 
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fibres which constitute individual bottle-necks to the 
extent that can transmit only “spikes” or pulses of 
their own characteristic waveform at a_ repe- 
tition rate with a maximum probably no higher than 
4,000 or 5,000 per second. Some help in recognizing 
high frequencies would seem to be conferred by the 
fact that the region of stimulus in the cochlea is 
dependent on frequency, but any orderly arrangement 
at this point is offset by the apparently random con- 
nection and mixing of the nerve fibres connecting the 
cochlea to the brain. How the brain sorts out this 
jumble of coded signals and finally conveys the con- 
sciousness of, say, a pure sine wave of 1,000c/s at a 
certain loudness level is still one of those mysteries 
which the physiologists have yet to solve, but there 
seems little doubt that the faculty of interpreting this 
pattern is one which we acquire as the result of a long 
sequence of experiences beginning at birth. 


Conditional Judgments 


When we speak of “ the ear” we generally mean the 
whole process of auditory perception which includes 
the brain and one’s past history of experience and 
training. It is important to recognize that quality 
which satisfies now may prove to be intolerable in 
five years’ time; conversely, blemishes in reproduction 
which are noticed at a first hearing, if they are not 
corrected at once, may be assimilated into the back- 
ground of experience and tolerated by habit. It is 
well known that people who have been brought up on 
cheap broadcast receiver quality dislike good quality 
reproduction at a first hearing; conductors who spend 
most of their time with real orchestras dislike “ canned 
music” of any kind. 

The ear, then, is not necessarily the final criterion; 
it is too easily conditioned to the familiar and becomes 
alert only to unaccustomed elements—true or false— 
in the sound.* Direct comparison with the original— 
a privilege of the few in broadcasting and recording 
organizations—is the only firm basis for the develop- 
ment of a critical faculty—unless one has the nerve to 
take a quality headphone portable to the concert- 
hall! 

The point of this commen discouraging introduc- 
tion is a practical one. In the long run it pays to buy 
or build an amplifier a little better than one which 
may now be regarded as adequate. Not so long ago 
the valve makers accepted non-linearity equivalent 
to 5 per cent harmonic distortion as the basis for 
calculating the output available from power valves, 
since there seemed little point in gilding the lily by 
working to lower limits. Later, 2 per cent was put 
forward as a standard of good practice for public 
address installations, and the criterion for monitoring 


2 See also, report of I.E.E. discussion 
Does Distortion Matter in the Transmission of 
Wireless World, March, 1948, 
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work in studios and high-quality domestic reproducers 
is now a fraction of 1 per cent. Much higher non- 
linearity distortions are inherent in the mechanism of 
the ear (it is thought that they may be an essential 
part of the mechanism by which we appreciate loud- 
ness), but we have lived with them so long that we 
can accept them and yet notice the slightest additional 
distortion. ’ ‘The effects of separate non-linearities are 
cumulative; the distortion products multiply like 
weeds and methods of control are similar—they must 
be cut down before they have time to seed. _ 

Wide frequency range is of secondary importance to 
low non-linearity distortion, but it is generally more 
than adequate in any amplifier with the quality of 
components and degree of negative feedback neces- 
sary for keeping distortion down to fractional percent- 
ages, and one can always throw too wide a response 
away with tone control circuits if it proves an embar- 
rassment, which more often than not it is!’ Bass 
response below 70c/s is seldom required for the 
appreciation of the musical content of the majority of 
orchestra works and level responses down to 20 or 
30c/s often bring in hum and motor rumbles when 
reproducing records. At the other extreme a sus- 
tained response at high frequencies will faithfully 
reproduce surface and background noise and the more 
virulent elements of non-linearity distortion in other 
parts of the equipment or in the original transmis- 
sions and recordings. As P. P. Eckersley has put it: 
“The wider you open the window, the more the dirt 
blows in.” Too little top response will mar the 
pleasure of those who have an 2 aye ng of orchestral 
tone colour. On some vintage modern discs we can 
safely go up to 15 or even 20kc/s (while the records 
are brand new!), but, on the average, a cut or “roll 
off” at 8 or 10kc/s is more pleasant, while many 
worthwhile pre-war records benefit by a cut to 5 or 
6kc/s. So a well designed variable top-cut control 
and a compensating bass control are a sine qua non. 
In restricting frequency range, it is a matter of experi- 
ence that the response should be trimmed at both ends 
symmetrically to preserve good balance. A useful rule 
of thumb is that the product of the highest and low- 
est frequencies should equal 500,000; thus, 50- 
10,000c/s, 100-5,000c/s, etc. 


Pickups 
Choice of a gramophone pickup does not present 


any great difficulty and good results are obtainable 
with either moving-iron, moving-coil or piezoelectric 


crystal movements. The smaller the mass of the mov- 
ing parts (which include the stylus) the less likely is 
there to be record wear. If the voltage-generating 
element is heavy some sort of compliance between 
needle point and armature or cartridge is essential. 
With the older heavy magnetic pickups a fibre needle 
provided the buffer element—at the cost of high- 
frequency loss; in one modern crystal pickup a canti- 
lever stylus mounting is designed to present a low 
needle-point impedance in the mechanical equivalent 
of a transmission line. Moving-coil pickups have 
lower outputs than the moving-iron types, but are 
easier to design for low harmonic distortion. Single- 
turn ribbon pickups have potentially the lightest move- 
ments of all, but as they are also the least sensitive 
experience is necessary in designing the coupling and 
pre-amplifier circuits for low hum; the makers usually 
provide guidance in these matters. 

Diamond is the best stylus material, but it must 
be properly ground and polished (an expensive pro- 
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cess). Sapphire is a good if variable material and 
tungsten carbide is gaining in favour because of its 
toughness. All the foregoing are suitable for use only 
with very low mechanical impedances at the needle 
point. At high frequencies accelerations up to 1,000 
times that due to gravity may be experienced, and, 
with heavy moving parts large forces are involved 
and damage to the groove wall is inevitable. When 
in doubt use fibre and accept the hf. loss; that is 
unless you can afford to throw records away after a 
few playings. 

A simple r.f. amplifier and detector circuit is best 
for radio reception on a quality basis, but owing to 
the congested state of the ether one needs to be close 
to a main station to avoid background interference. 
The alternative, until an e.h.f. broadcasting system is 
established, is a broad-band superhet unit with two 
or more degrees of selectivity. 


Loudspeakers 


The choice of a loudspeaker is a purely personal 
matter, for this reason; the perfect loudspeaker has yet 
to be made and, whatever you buy, some inadequacy in 
one form or another will have to be accepted. What 
that inadequacy will be depends primarily on what 
type of programme material you are interested in, and 
to some extent on any blind spots which may exist in 
your faculty of hearing. People whose first interest is 
in the spoken word, or the solo singer or instrumen- 
talist, need not be so critical of non-linearity distor- 
tion, which will, however, be of paramount importance 
if orchestral or concerted music of any kind is the 
main objective. Conversely, smooth deviations from a 
level frequency response may not seriously affect 
orchestral reproduction, but a bass resonance may 
have a disastrous effect on speech, and any promin-__ 
ence in the frequencies around 3,000-5,000c/s will ~ 
draw undue attention to sibilants. 

Another point to watch for is the general level at 
which a good balance of tone is produced. Some 
loudspeakers, which sound good at levels which annoy 
the neighbours, give an emaciated performance at 
reduced volume—this quite apart from the natural 
apparent loss of bass and top at low levels inherent in 
the characteristics of the human ear. 

You will be very lucky if you hit first time on a 
loudspeaker with which you will be still pleased after 
living with it for 12 months; and don’t turn down an 
otherwise good unit because it “has no bass response.” 
In nine cases out of ten the first judgment on a really 
true bass response is that it is not there at all ! 

There is as yet no unanimity as to which principle 
of diaphragm construction gives best results, though 
the moving-coil drive is universally accepted. Single 
and twin-diaphragm, direct radiators, combined low- 
frequency direct radiators and concentric high-fre- 
quency horns—all are capable of first-class perfor- 
mance when handled by skilled (or lucky) designers. 
Opinion is equally divided on the question of the best 
method of mounting. Large baffles, holes in the wall, 
closed and vented cabinets all have their advocates. 
The vented cabinet is popular because it is reasonably 
compact and gives an extended bass response, but its 
resonance must not be too “live,” or coloration will 
be evident on music as well as speech. There is 
general agreement that the loading of a horn offers 
many advantages, particularly in the matter of 
transient response.* The snag with horns is that their 


* Discussed in detail i in another article in this issue.—Ep. 
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physical size determines the cut-off at low frequencies, 
and to reproduce adequately below 100c/s they have 
to be built rather larger than the average room will 
accommodate._) A combination of horn and bass reson- 
ator of either the pipe or the Helmholtz type affords 
a possible solution of this difficulty. 

Realistic reproduction must take into account the 
apparent size of the source of sound. It is just as 
incongruous to hear a voice coming from a battery of 
loudspeakers spread over an area of several square feet 
as to listen to an orchestra from the “ point source” 
represented by a single directional unit. In one com- 
mercial unit scattering by reflection from the corner 
walls of high-frequency sounds, and the natural diffu- 
sion of very low frequencies from a bass chamber, give 


New American 
Walkie-Talkie 


Sixteen Valve Self-contained 


Set for Mobile or Stationary Use 


N outstanding example of modern miniaturization 
technique is the new walkie-talkie v.h.f. radio- 
telephone (Type AN/PRC-10) designed and 

made by the Radio Corporation of America for the 
United States Army Signal Corps. It is intended as 
a replacement for the SCR300 equipment used exten- 
sively by the American forces during the recent war, 
and is about half the size and half the weight, though 
giving about twice the operating range. The design 
allows for operation as a portable station with the 
set carried like an infantryman’s pack, as a mobile 
station in a vehicle, as a fixed ground station or as 
an unattended relay. 

The AN/PRC-10 set is frequency modulated, con- 
tains 16 valves and some germanium diodes and is 
housed in two waterproof cases held together by 
spring clamps. The upper unit, comprising the trans- 
mitter and receiver, measures 94in x 104in x 3in and 
weighs 9lb only. The complete equipment as a 
portable pack set, including transmitter-receiver, 
battery power unit, carrying harness, hand mic- 
telephone unit, aerials and spare parts, weighs about 
25 Ib. 

Reduction in size and weight compared with the 
SCR300 is effected by the use of sub-miniature valves 
in all positions except the transmitter output stage, 
which is a miniature; by the use of very small sub- 
assembly units and by scaling down everything pro- 
portionally. For example, the tuning coils are under 
iin in diameter yet give a “Q” of near 100; the five- 
gang tuning capacitor is only about half the length of 
the one used in the SCR300, which is not large by any 
standards of comparison, and the complete if. sub- 
assemblies measure jin in diameter and 2 in long, or 
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the illusion of depth on orchestral music, while the 
residual directional properties of the forward radiation 
from the main cone occur in a band of frequencies 
which predominate in speech and help to reduce the 
apparent size of the source. An alternative solution, 
which should appeal to the experimenter, is to devise a 
portable screen made up of deflecting surfaces which 
can be placed in front of the loudspeaker on 
appropriate occasions. 

At least one specific recommendation is permissible, 
and. it applies to all types of loudspeaker employing a 
moving-coil drive; get one with the highest flux 
density in the magnet that you can afford, since this 
is the very foundation of good transient response and 
high electro-acoustic efficiency. —F. L. D. 


New R.C.A. walkie-talkie designed for the United 
States Army Signal Corps. This illustration shows the 
equipment assembled as a pack set. 


no larger than a miniature valve, and contain the 
whole of the stage components including the valve. 


' They are in hermetically sealed metal cans with base 


pins and plug into the set. In the event of a failure 
of any unit due to valve or components, the whole 
unit is replaced by a spare, of which several are in- 
cluded in the equipment. 

The receiver is a superhet with two r.f. stages, mixer 
and separate oscillator, five if. stages acting also as 
grid circuit limiters, discriminator using two ger- 
manium diodes and a single audio output stage. There 
is also a squelch valve for muting the set in the 
absence of a carrier and two crystal-controlled oscilla- 
tors for checking the calibration. One on 1 Mc/s 
injects into the aerial coil, the other on 4.3 Mc/s into 
the i.f. amplifier and harmonics of the former produce 
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calibration pips every 1 Mc/s throughout the tuning 
range. The receiver sensitivity is 0.5 “V for 2.5mW 
output. , 

An electron-coupled master oscillator, with its tun- 
ing capacitor included in the ganged capacitor unit, 
is used in the transmitter. Send and receive fre- 
quencies are synchronized and the transmitter 
frequency is controlled by comparison to the receiver’s 
local oscillator. A small portion of the output is fed 
into the receiver, via the aerial coil, which is common 
to both the transmitter and the receiver, there it is 
amplified, passed to the discriminator and the d.c. 
output used as the controlling voltage for an a.f.c. 
(automatic frequency control) circuit. The transmitter 
output is about 1 watt and the frequency deviation 
is 1Skc/s. 

Two aerials are provided, one is a seven-section 
whip for stationary use and when maximum range is 
required, the other is a semi-rigid type made of strips 
of steel tape riveted together. It is about 3ft long 
and can be folded into a small space. 


Multiple-Unit Resistors 


Various Values by Series- 


Parallel Connections 


F a number of similar resistors are available they 
may obviously be used in series for values up to 
n times the resistance of one, if n is the total 
number of units. Thus if ten similar units each of 
1,000 ohms are available they may be used for any 
resistance from 1,000 to 10,000 in steps of 1,000 ohms. 
The same principle holds exactly for other values, 
such as 100,000-ohm units adding up to one megohm. 
This latter case is that obtained by using a standard 
sub-divided megohm. It is only necessary for the 
accuracy to be as high as that required for the 
measurements in view. Resistors having a tolerance 
of 5 or 10% will in general be useless for such work. 
1% is often satisfactory, but 0.5 or 0.2% better. 
In addition to the obvious 1, 2, 3, etc. times the 


Different values obtainable from a tapped 10-kQ 


resistor. 
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unit resistance other combinations are possible by 
paralleling some or all of the units. Paralleling may 
be carried out even if all the units are permanently 
connected in series, as in the figure, and the sub- 
divided megohm is one example. 

At (a) is shown the maximum resistance with all in 
series. Diagram (b) shows the minimum resistance 
with all paralleled. This is one-tenth of the resistance 
of one unit or one-hundredth of that of the total, using 
ten units. In diagram (c) two of the shorting straps are 
removed and the new resistance is now 125 ohms; 
by adding one or both of the remaining series units 
the values of 1,125 and 2,125 ohms result. Five 
sections paralleled produces 200 ohms, at (d); adding 
the remainder allows 1,200, 2,200, 3,200, 4,200 and 
5,200 ohms, as before. In diagram (e) four sections are 
paralleled, giving 250 ohms, and by adding the re- 
mainder the values of 1,250, 2,250, 3,250, 4,250 and 
5,250 ohms are obtained. With only one pair of units 
paralleled (f) the resistance of 500 ohms, or half that 
of one unit, is obtained, with totals available of 1,500 
by steps of 1,000 to a maximum of 8,500 ohms. 

For ease of use the resistances available are shown 
in the sketch. The paralleling of 3 or 6 units has 
been omitted as it introduces recurring decimals, and 
although these may be of use on occasion they are more 
difficult to deal with. 

These arrangements are often of use in a laboratory 
where no real standards are available, such as a decade 
resistance or a Post Office bridge. Uses include series 
resistance for a voltmeter to change the range tem- 
porarily; they may also be used to check or calibrate a 
resistance tester assembled from a voltmeter and 
battery, requiring only the initial resistance units of 
known and good accuracy. E. H. W. B. 


FESTIVAL COMPUTOR 


"THOSE who find computors difficult to understand 
should make sure of paying a visit to the Festival 
of Britain Exhibition at the Science Museum, Ken- 
sington, where Ferranti are demonstrating an elec- 
tronic digital computor that has been specially 
designed to show the general principles of these 
machines. It is called “ Nimrod” because it has been 
arranged to play the game of Nim with human 
opponents—and it generally wins. This game is basic- 
ally a mathematical problem, and in solving it the 
machine shows the three essential characteristics of an 
automatic computor—it calculates, remembers, and 
makes decisions. 

Nimrod uses voltage levels to represent numbers 
and is aperiodic. This makes it possible to display 
the “thought processes” step by step, and two ex- 
planatory diagrams are lit up as the machine pro- 
gresses through the problem. As well as playing six 
variations of the game, it can also be arranged to play 
against itself—a spectacle full of poetic justice for the 
mere human who has just been outwitted. 

Altogether 480 valves are used, all Brimar 12AT7 
double triodes, but since the majority of these 960 
sections are only called upon to perform two simple 
functions for binary calculation—conduct and non- 
conduct—the. operating conditions are not at all 
critical, This makes for good reliability, exceeding 
that of electromechanical relays according to the 
makers, and at the time of going to press Nimrod has 
not yet experienced a single failure. 
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(Gas Discharge Tubes 


New Principles for Control, Amplification and Stabilization 


HE properties of electrical discharge through 
gas have been known for many years now and 
are utilized in such familiar devices as the thy- 

ratron, the neon stabilizer and the gasfilled rectifier. 
There does not seem to have been much further 
development in this field, however, until just recently, 
when something like a minor revolution has been 
— by the sudden blossoming of some quite new 
ideas. 

One new tube, for instance, which may have con- 
siderable repercussions on the electronics industry, is 
a gasfilled type in which the flow of current is directly 
and continuously controlled by a third electrode as in 
an ordinary hard triode. This represents a consider- 
able advance on the normal gasfilled relay or thyratron 
where the grid merely serves to fire the discharge and 
has no further control over the flow of current. It 
also represents an advance on the ordinary hard valve 
which, because of the inherent space-charge limitation 
of anode current, has a sometimes inconveniently high 
impedance. Thus, combining as it does features of 
both the gasfilled relay and the triode, the new tube 
can be used not only for progressive control operations 
(as distinct from simple switching), but for amplifica- 
tion as well, especially where low-impedance circuits 
are desirable. 

The important point about the functioning of this 
tube is that it does not produce a complete gas dis- 
charge between anode and cathode as in an ordinary 
thyratron. Instead, the extra control electrode estab- 
lishes an independent glow discharge which permeates 
the space between the anode and cathode, neutralizes 
the space-charge, and serves as a conducting medium 
for the main flow of current. Now the density, and 
hence the conductivity, of this auxiliary discharge 
depends largely on the amount of current maintain- 
ing it, so that this current—in the control-electrode 
circuit—provides a direct means of controlling the 
main anode-cathode current. The relation between 
the two currents is, in fact, substantially linear, while 
the degree of amplification in terms of current can be 
of the order of 100:1. So long as the‘anode voltage 
is kept below a certain figure the control electrode 
continues to be effective, but above this point a com- 
plete discharge between anode and cathode takes place 
and the tube behaves like a straightforward thyratron. 

An American version of the tube, called the “ plas- 
matron” and described by E. O. Johnson in Elec- 
tronics for May, 1951, has the main cathode enclosed 
within a U-shaped anode, at the open end of which is 
the control electrode—actually another cathode. Both 
cathodes are heated. Up to 24V can be applied be- 
tween the anode and main cathode while the control 
cathode is kept at about 100V negative, the main cur- 
rent being of the order of half an amp. The I,—E, 
characteristics are very similar in form to those of a 
pentode and the plasmatron does, in fact, show the 
properties of a constant-current device. This enables 
it to be used, for example, as an a.f. output valve work- 
ing direct into the loudspeaker speech coil, although 
the frequency response does fall off rather sharply at 
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Sketch of the “ plasmatron ’’ and external circuit. The 
purpose of the constricting grid round the control 
cathode is to increase the plasma density. 


10kc/s owing to the inability of the auxiliary discharge 
to change its density at such a rapid rate. 

A new French tube having basically similar proper- 
ties is described by Raoul Besson in the May 1951 
issue of Toute la Radio. This, however, uses a cold 
main cathode, while the control electrode (also cold) 
is described as a grid. Another important difference 
is that the control electrode is held at a positive poten- 
tial with respect to the cathode. Physically, the anode 
and cathode are at either end of the tube and the con- 
trol electrode is in a small appendix in the side wall— 
midway between them, but not interposed in their 
path. The anode-cathode voltage is here of the order 
of 300V, and, with a standing main current of 3mA 
and a standing control current of 2A, a change of 
1nA at the control electrode produces a change of 
200A in the main current. Again, if the normal oper- 
ating conditions are exceeded a complete anode- 
cathode discharge takes place and the tube behaves 
like an ordinary thyratron. The possible applications of 
this tube are, of course, somewhat different from those 
of the “plasmatron,” but the author is principally 
concerned with its use as an amplifier for photo-cell 
currents. 

In this country, we understand that Mullard are 
working along similar lines, but no details are available 
yet except that the firm is chiefly interested in the 
cold-cathode type. 

Although the gas discharge phenomenon can also 
be utilized for voltage stabilization, its range of appli- 
cation in this field has been somewhat limited because 
practically the only type of stabilizer to appear on the 
market so far has been the familiar neon tube. This, 
of course, is restricted to working somewhere in the 
region of 100 volts (per section in the case of multiple 
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types) with tube currents of the order of milliamps. 
Recently, however, a new kind of stabilizer has been 
introduced for working at much higher voltages with 
currents of only microamps required to maintain the 
discharge. The discharge is actually a corona formed 
between two coaxial electrodes in a gas filling, the 
anode being in most cases a single wire and the cathode 
a comparatively large-diameter cylinder enclosing it. 
When the tube is wired up with a series resistor it 
behaves in much the same way as a conventional neon 
tube and, generally speaking, gives a stabilization ratio 
of about one per cent. 

Corona discharge tubes are now being made in this 
country by Nucleonic and Radiological Developments 
of Chelsea. A typical example from this firm uses a 
10-M© series resistor (the tube resistance being about 
100k) and stabilizes at 450V with an initial current of 
about 10“A. Increasing the input voltage to, say, 
800V produces only a 7-V rise in the stabilized voltage. 
Although this firm’s range of tubes is at present 
restricted to 400-1,000 volts, the possible upper: limits 
are actually very high and in America tubes have been 
produced for stabilization up to 40,000 volts. Up to 
10,000V can be stabilized in a tube no larger than an 
ordinary receiving valve, and this order of working vol- 
tages, of course, makes the corona stabilizer very suit- 
able for use in the e.h.t. supplies of Geiger-Muller, 
x-ray and television cathode-ray tubes. 


R.L.C. Specifications 


‘ I ‘HREE new specifications covering the performance, 
requirements, production tests and schedule of 
types, values and sizes for capacitors have been issued 


by The Radio Industry Council. RIC/133 deals with 
ceramic dielectric fixed capacitors, RIC/134 with 
electrolytics and RIC/137 with metallized mica 
capacitors. With the exception of the electrolytics 
the recommended tolerances are +2, +5, +10 and 
+20 per cent and the capacitance values conform to 
the so-called “preferred” ranges for these tolerances. 
The +2 per cent range of values are as for +5 per 
cent. 

In the case of the ceramic capacitors it is recom- 
mended that a colour code (defined in RIC/133) be 
used as an alternative to direct marking of capacitance, 
working voltage, group classification and temperature 
coefficient. This consists of five colours, the end one 
giving the temperature coefficient (+100 to —750) in 
parts per million per deg C, the following three the 
capacitance in picofarads and the fourth the tolerance. 

Sections 1 and 2 covering performance requirements 
and production tests respectively are issued in respect 
of RIC/133 and 134, but section 3, schedule of types 
values and sizes (dimensions), etc., is included in 
RIC/137 as well as sections 1 and 2. 

Sections 3 for RIC/112 and 113, grade 1 and 2 
respectively fixed composition resistors, for RIC/132, 
stacked foil mica dielectric fixed capacitors, and for 
RIC/ 136, metallized paper tubular capacitors, are now 
available. Sections 1 and 2 were issued some time ago. 

Sections 1 and 2 of RIC/133 and 134 can be 
obtained from The Radio Industry Council, 59, Russell 
Square, London, W.C.1, at 5s each. Specification 
RIC/137 complete with all three sections costs 7s. No 
charge will be made for section 3 in the case of pre- 
viously purchased specifications RIC/112, 113 and 
132, but for additional sections a charge of ls 6d is 
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made for RIC/112 and 2s for each for the other two. 
The complete specification RIC/136 now costs 6s 4d. 
All prices include postage. 

There is an R.L.C. specification available now deal- 
ing with colour coding for connections in radio and 
electronic equipment, other than domestic radios. It 
is RIC/1000/C, was issued in April last, and costs 
ls 6d by post. 


NEW BOOK 


A.C./D.C. Test Meters. By W. H. Cazaly and Thomas 
Roddam. Pp. 180+ viii with 112 illustrations. Sir 
Isaac Pitman & Sons, Ltd., Parker Street, Kings- 
way, London, W.C.2. Price 18s. 

‘THs book deals only with moving-coil indicating 

instruments and their use with resistances, metal 
rectifiers and transformers for a.c. and d.c. voltage 
and current measurement. As a corollary, ohmmeter 
methods of resistance and capacitance measurement 
are covered. 

In the first chapter the basic meter movement is 
described. In the second, the use of shunts for ex- 
tending current ranges and their calculation are treated, 
as well as voltmeter ranges and the ohmmeter. The 
36 pages of this chapter cover all the dic. applications 
and nearly two-thirds of them are devoted to the ohm- 
meter. 

A chapter on metal rectifiers follows and there is 
then one on “A.C. Voltage Ranges.” Current trans- 
formers are quite well treated and their use for ex- 
tending both current and voltage ranges is dealt with. 
There is a chapter on accuracy and another dealing 
with the construction of a multi-range test instrument. 

The book concludes with a chapter on Power and 
Capacitance Ranges and there is an Appendix in 
which the latter are analysed. 

The treatment is straightforward and fairly ele- 
mentary, and practical aspects are kept well to the 
fore. Generally speaking, the book will prove of great 
utility to those interested in test instruments and it is 
one which can confidently be recommended to them. 

Few errors were noticed, but there are some. On 
p. 51 it is stated: —“ Commercial rectifiers are nor- 
mally marked by colours to show polarity; a red spot 
indicates which end of the rectifier would be connected 
to the positive pole of a source for current to pass 
easily. ...” This is incorrect; in British practice 
the red spot or plus sign indicates the end which 
delivers current in a rectifier circuit; it is the end 
which is equivalent to the cathode of a diode valve. 
Some years ago germanium rectifiers were marked in 
accordance with American practice and in agreement 
with the statement in this book, but they have now 
been brought into line with the normal convention 
for copper-oxide and selenium rectifiers. 

Another minor error is on p. 9, where an exaggera- 
ted example is given to illustrate the effect of meter 
resistance on current. It is unfortunate that the 
authors should have chosen the measurement of fila- 
ment current of valves as their example because any- 
one performing the experiment will not obtain the 
resuit which they give. They have overlooked the fact 
that the resistance of a valve filament changes greatly 
with its temperature and, hence, with the current 
flowing. Had they chosen a simple resistor for their 
example all would have been weil. 

These are but minor points in a good little book and 
they detract very little from its value. W. T.C. 
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WIRELESS WORLD 


AGENTS AND LICENSEES IN GREAT BRITAIN 


invited for 


SCOPE 


(Patent Applied for) 


THE SOLDERING IRON THAT HEATS 
FOR CONTINUOUS USE 
iN @ SECONDS 


The Australian and Overseas representatives 

for the Scope Soldering Iron are desirous 

of appointing agents or manufacturing 
licensees for this product in Great Britain. 

The Scope is an entirely new type developed in 
Australia. This design enables a very desirable 
combination of light weight, small dimensions and 
exceptionally rapid heating up time. The iron 
weighs 3} oz., is only 10in. long and heats up 
ready for use in six seconds. It operates from 2.5 
to 6.3 volts A.C. or D.C. or from 200 to 250 volts 
A.C. with a suitable transformer. In short this 
means the Scope Soldering fron may be used from 
either a battery, A.C. mains or from any reticulat- 
ing system. To operate, the switch ring is pushed 
forward with a light thumb pressure and in six 
seconds the carbon element heats up the working 
tip to operating temperature. The switch ring is 
then released and the iron used in the same way 
as any other soldering iron. This saves consider- 
able time and money. The iron is always ready for 
instant use. There is no frequent cleaning and 
tinning of the bit and the iron consumés no current 
when not in actual use. It is fully guaranteed and 
every part is easily replaced. The iron has been 
sold in Australia extensively to factories, public 
utilities, laboratories and private users. In instru- 
ment laboratories it has been found extremely use- 
ful because work may be assembled and the iron 
soldering tip applied to the required point cold 
without damaging other delicate wiring, and then 
the necessary heat developed at the soldering tip 
within six seconds with only a light thumb pres- 
sure on the switch ring. The price overseas should 
be quite competitive in view of the many added 
advantages obtainable from this type of iron. All 
enquiries should be addressed as shown below. 


PLEASE ADDRESS ENQUIRIES TO 


GOLDBERG ADVERTISING 


CHECK 
THESE FEATURES! 


Operates from 2.5/6.3 volts A.C 
D.C. or from mains with rachael 
former. 


Heats up from cold to ready-for- 
continuous use in only 6 seconds, 


Has an efficiency equal to that of 
irons rated up to 150 watts. 


Weighs only 3} ounces and is 10 
inches long. 


Can be used in conjunction with 
a transformer from A.C. mains or 


from any suitable car battery. 


Has low operating cost—no current 
is consumed when not in use; no 
frequent cleaning and tinning of 
the bit. 


Extremely suitable for heavy or 
delicate soldering—heat is applied 
only where and when it is required. 


Simple to operate—merely press 
switch ring forward and the iron 
is hot in 6 seconds. 


Maintenance is simple — elements 
and replacement tips are fitted 
easily and without delay. Replace- 
ments are screwed in and cost only 
a few pence. 


Fully guaranteed for three months 
from date of purchase. A main- 
tenance service is available at all 
times. 


PTY. LTD., 


TRAFALGAR HOUSE, 9 GREAT NEWPORT ST., LONDON, W.C.2. PHONE: TEMPLE BAR 9076 


RLY ME RS 
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The ultimate in fine reproduction 


When we first introduced this high fidelity 
reproducer it won the unqualified praise of the 
experts. Since then it has gained a remarkable 
success, and is now a firm favourite among those 
enthusiasts who exceptionally high 
quality with large power handling capacity. 

A handsome polished walnut veneer 
cabinet is available for the 12” Con- 
centric Duplex — it is vented and felt 

lined to prevent interior resonances 


require 


Series Gap Magnet 
Alcomax 3 
Total Magnetic Flux 
220,000 lines 
Frequency Coverage 
30-17 ,000 C.P.S. 
Power Handling Capacity 
1S Watts 
Chassis Material 
Mazak 3 


and its design ensures maximum Crossover Network 


performance from the speaker. 


| Sieetariam @ ss 


CONCENTRIC DUPLEX 


12” Chassis 
Chassis 
Chassis 


with Crossover Network -  - 
in cabinet - ae: fe ae try) - 
with condenser - - - - 
” Chassis in De Luxe Cabinet - - - £10.10.0 
” Chassis in Corner Console Cabinet- - £12.12.0 


Matching transformers available at extra cost. 


RADIO CoO. LTD MANSFIELD 


Write for 

illustrated 

leaflets 
WHITELEY 


ELECTRICAL NOTTS 


SOUND SALES LIMITED 


LONDON OFFICE & SHOWROOMS . LLOYDS BANK CHAMBERS - OXFORD ST., W.1 


(ENTRANCE IN WARDOUR ST.) 
WORKS: WEST ST. - FARNHAM - SURREY 


Telephone: GERrard 8782 


Telephone: FARNHAM 646! 


Temperature 
Fuses 


Operated by Heat 


Generated in Mains Transformers 


HE idea of using a fuse in a radio, or television, 

receiver, which operated if the temperature of 

a given item exceeded a pre-determined figure, 
was discussed at length by F. C. Connelly in the article 
“Safety Precautions” which appeared in the January 
issue of Wireless World. While the risk of fire due 
to a breakdown in insulation, or the failure of a com- 
ponent, is admittedly slight, if simple and effective 
means can be taken to lessen the hazard it deserves 
all the encouragement it can be given. 

One method of fitting a temperature fuse was illus- 
trated; another was described in a recent issue of 
Murphy News. From an article by L. Driscoll it 
appears that a fuse of this kind has been fitted to 
certain Murphy receivers for some time past. 

The temperature fuse used in these sets is embodied 
in the mains transformer and consists of a well- 
insulated copper strip, (A) in the accompanying sketch, 
inserted between the heater and h.t. windings. This 
strip projects beyond the coil at both ends, at one end 
it is fashioned into a small lug to which is secured one 
end of the primary winding. The other is “soldered ” 
by means of a special low-temperature fusible alloy, 
to a spring (B). The other end of this spring forms 
one connection for the mains supply. 

If the temperature in the transformer rises 
abnormally, heat is conducted along the copper strip 


copper strip (A) 


}_ spring (8) 


MAINS 
CONNECTIONS 


PRIMARY JOINED TO 
LOWER END OF (A) 


Details of the temperature fuse incorporated in the 
mains transformer fitted to certain Murphy radio sets. 
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to the fusible alloy, which melts and allows the spring 
(B) to part company with (A) and so breaks the 
primary circuit of the mains transformer. 

The fusible metal consists of bismuth, tin and lead 
proportioned to produce an alloy having a sharply 
defined melting temperature without an undesirable 
plastic range. A circuit breaker of this kind is proof 
against short-period surges, such as may occur at 
switching on. In the case of this Murphy fuse its 
position and composition are arranged so that the 
temperature rise at the hottest part errs the transformer 
will not exceed 135 deg C when measured two minutes 
after the fuse has melted. It thus complies with a 
draft specification, British Standards B.S.415, which 
lays down certain safety requirements for inter alia, 
mains-operated radio apparatus. It is stated that, on 
test, the fuse opened 1} min after the inner — 
of the transformer h.t. secondary winding had been 
deliberately short-circuited. 

A feature of this type of fuse is, of course, that it 
can be rejointed after being blown—simply by apply- 
ing heat. 


Research YOU Pay For 


Att commercial firms will tell you that research 

has to be paid for—some even that it should pay 
for itself—and although this may be considered a 
deplorably mundane attitude, it is quite understand- 
able in organizations whose main purpose is, after all, 
to make money. With Government research we have 
a different state of affairs. Here is work which does 
not have to show immediate returns but can be directed 
towards the general advancement of science and in- 
dustry—and however useless it may seem at the time, 
it does bring rewards in the end. But even this has 
to be paid for—and, of course, the honour falls upon 
us, the reluctant taxpayers. 

Exactly how is our money spent? In the radio field 
some idea can be gathered from the annual re of 
the Radio Research Board which, under the see 
ment of Scientific and Industrial Research, is respon- 
sible for work done at various establishments, chief 
among them being its own station at Slough. The 
1949 Report, for example (now available from 
H.M.S.O. at 1s 9d or Is 11d by post), shows that the 
year’s research was mainly devoted to propagation, in 
cluding the study of ground waves, the troposphere 
and the ionosphere. Other aspects reviewed are the 
effect of weather and the forecasting of ionospheric con- 
ditions. In addition, there is information on radio noise, 
materials of special interest, measuring techniques at 
v.h.f., and on the generation of centimetre and milli- 
metre waves. 

Recently we had an opportunity to see some more 
recent work when the N.P.L. held its 1951 Open Days 
at Teddington. Amongst the new exhibits were a 
microwave interferometer that can be used either for 
determining the velocity of radio waves or for measur- 
ing distances of several metres, and the pilot model of 
the N.P.L. electronic digital computor with some asso- 
ciated apparatus. Not so new, but still interesting, 
were an experimental system for finding the distances 
of thunderstorms by analysing the received wave- 
forms of the lightning flashes, and a demonstration of 
the overtone resonances of coils at frequencies higher 
than that of the normal self resonance. Electronic 
devices figured prominently as means to ends in many 
of the other research exhibits. 
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Manufacturers Products 


New Equipment and Accessories for Radio and Electronics 


Coated Screen for Cabinets 


AN interesting method of screen- 
ing television receivers to pre- 
vent them from radiating interference 
is to paint a conducting coating on 
the inside of the cabinet. A graphite 
material known as “dag” Dispersion 
479 has recently been introduced for 
this purpose by Acheson Colloids 
Ltd., of 18 Pall Mall, London, 
S.W.1, who tell us that tests show 
that radiation from the e.h.t. and 
line time-base generator is attenua- 
ted by 20-30 db, a typical case being 
a reduction in measured field strength 
from 2004V/m at 21ft to 31.54V/m 
at 9ft with a 210-kc/s signal. The 
efficiency of the screening is compar- 
able at 120 kc/s with that of copper 
mesh having 36 strands to the inch, 
and although the coating is not so 
good at higher frequencies it is still 
of the order of 60 per cent efficient 
at 210kc/s 


Miniature Hearing Aid 

A HIGH degree of amplification 
without distortion is claimed for 

the new K30 miniature hearing aid 

by Amplivox, of 2 Bentinck Street, 

London, W.1. It has a flat-response 


microphone and is used in conjunc- 
tion with the Amplivox E3 miniature 


magnetic earphone, which is claimed 
to have a frequency response remark- 
ably free from peaks and resonances. 
The maximum gain is 57db, but 
this can be increased by a further 
7db by using another type of ear- 
phone. Plug-in valves are used for 
easy replacement and the chassis is 
housed in an aluminium-alloy case 
finished in either coral pink or silver 
grey lacquer. The batteries can be 
easily removed from a compartment 
fitted with a hinged spring cover; 
they are Ever Ready types, B.123 
(30V) for the h.t. and D.12 (1.5V) 
for the Lt. 


Miniature Ball Race 


NSTRUMENT makers will be in- 
terested in the recent importa- 
tion from Switzerland of a minia- 
ture ball race measuring only 1.5mm 
(diameter) x 0.93mm. This is the 
type Cl.5, available from Miniature 
Bearings Ltd., 192 Sloane Street, 
London, S.W.1, who act as sole 
British distributors for Roulements 
a Billes Miniatures of Bienne, 
Switzerland. Designed as a pivot 
bearing, it consists of a pressed steel 
cup, a dust cover, a ball cage and 
three chrome steel balls. The manu- 
facturing tolerances, 1.2 and 1.6 
thousandths of an inch for the 
depth and diameter respectively, are 


fairly large because pressed steel 
races of this type suffer slight dis- 
tortion during heat treatment. A 
heavier grade of the C1.5 is available 
with an overall diameter of 1.65mm. 


Television Pattern Generator 


FoR checking and adjusting tele- 
vision receivers in the absence 
of a transmission, a synchronized 
test-pattern generator has been pro- 
duced by Radar Radio & Television, 
Ltd., of 26 Oakleigh Road, New 
Southgate, London, N.11. It com- 
prises a signal generator for feeding 
simultaneous sound and vision sig- 
nals into the aerial socket of a 
receiver, with provision for switch- 
ing off the sound signal when re- 
quired. A video waveform with 
sync. is also available for injection 
into the video stage. The pattern 
modulating the vision signal (approx. 
10mV output) consists of a number 
of vertical bars divided into hori- 
zontal sections, each section being 
graded from black (30 per cent 
modulation) to full white (100 per 
cent modulation). Provision is made 
for removing the pattern modulation 
and leaving a blank unsynchronized 
raster, and for unlocking the frame 
synchronizing frequency from the 
mains so that hum can be seen. «+ 

The generator is a portable instru- 


vox hearing aid. (4) Miniature 
ball-race, by Miniature Bearings 
Ltd., shown against a pin-head. 
(5) Tubular capacitance trim- 
mer by Erie, with spring-clip 
fixing. 


(1) Television pattern generator, by Radar Radio & Television. 
(2) Pre-heated soldering iron by Grafton, Kersten & Co. 


(3) Ampli- 


i 


16TH INCHES 


PEPE 


(5) 


——_——_! 
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ment, weighing 15}lb, for use on a.c. 
mains. ‘Two versions are available, 
Model L for the London vision and 
sound frequencies, and Model B for 
the Sutton Coldfield frequencies. 


C.R. Tubes for Television 


Two new 12-inch television cr. 
tubes with aluminized screens have 
been announced by the General 
Electric Company. Type 6705A has 
a 6.3-V heater and type 6706A has a 
10.8-V heater; both have white 
screens and can be used at e.h.t. 
voltages up to 10kv. 


New Trimmers 


HREE new trimming ca tors 
r have recently been sees 
by Erie Resistor, Ltd., of Méillora 
Works, Beevor Road, South Denes, 
Great Yarmouth. Type 531 is a 
compact tubular trimmer designed 
for low minimum capacitance and a 
high maximum-to-minimum ratio, 
the ranges available being 0.5-SpF 
and 1-8pF. To vary the capacitance 
an adjusting screw moves a plunger 
up and down inside the dielectric 
tube, and in the 1-8pF range this 
takes 18 complete turns to go from 
minimum to maximum. 

Silvered ceramic is used for the 
rotor and stator in the type 557, 
which is available at the moment 
with a negative temperature co-effi- 
cient of 750 parts/million/°C in the 
ranges 5-30pF and 8-SOpF. It has 
a slot for screwdriver adjustment in 
the 4-in diameter rotor. Finally, the 
type 135 is claimed to be the first 
trimmer produced in this country 


that is fully sealed (effective against 
vacuum and a pressure of two atmos- 


pheres) and fully tropicalized (tem- | 


perature range —50°C to +100°C). 
It is available in two ranges: 
(with positive temp. coeff.) and 
3-SOpF (with neg. temp. coeff). 


by screwdriver. 


Pre-Heated Soldering Iron 
Os disadvantage of the small 


cil-bit type of iron used in | 
fine Seideting work is that the bit | 
tends to get too hot for the solder | 
and to burn away rapidly when not | 


in use. This is obviated in the new 


“Neoflec” soldering iron, produced | 
by Grafton, Kersten & Co., Ltd., | 
which is kept just below the melting | 


point of solder when not in use, but 
can be brought up to the required 
soldering temperature almost instan- 
taneously by pressing a button on the 
handle. The 24-volt element is in- 
side the nickel-plated bit so that the 
transfer of heat to the work is very 
rapid, and in this way a very fine bit 
is made possible because there is no 
necessity for an accumulation of 
heat. 

A transformer giving 2 amps at 
24V is required to operate the iron, 
although it will also work at 25-26V 


and can be run from a battery; the | 


consumption is 19W in the pre-heat 
condition and 43W at full heat. 

At the moment, the iron can only 
be supplied to manufacturers, radio 
servicing technicians and for export. 
The address of the firm is 77 South 
Audley Street, London, W.1. 


MANUFACTURERS’ 


Dry Battery Manufacture des- 
cribed and illustrated in a _ well- 
produced booklet marking the 
fiftieth year of The Ever Ready 
Company (Great Britain) Ltd., of 
Hercules Place, Holloway, London, 
N.7. 


Mobile Radiotelephone: specifica- 
tion and description of the “ Repor- 
ter” in a leaflet from Pye Telecom- 
munications Ltd., Newmarket Road, 
Cambridge. 


Export Catalogue of Ediswan 
valves from the Edison Swan Electric 
Co. Ltd., 155 Charing Cross Road, 
London, W.C.2. 


Steel C.R. Tube, type T901, des- 
cribed in a leaflet from The English 
Electric Co. Ltd., Queens House, 
Kingsway, London, 2. 

Quartz Crystal Units er E.C.) cata- 
logued in a booklet from Salford 
Electrical Instruments Ltd., Peel 
Works, Silk Street. Salford, 3. 

Minieture Standard Cell (Weston); 
specification in a bulletin from Muir- 
head & Co., Ltd., Beckenham, Kent. 
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Central Aerial Systems for flats 
(radio and television) described in a 
booklet from E.M.I. Sales & Service 
Ltd., Wadsworth Road, Greenford, 
Middlesex. 


Pocket Valve Data book containing 


abridged data from Mullard Ltd., 
Century House, Shaftesbury Avenue, 
London, W.C.2. 


Television Feeder Cables cata- 
logued in a folder from W. T. 
Henley’s Telegraph Works Co. Ltd., 
95 Aldwych, London, W.C.2. 


Components Catalogue (1951) 
from M. Watts & Co., 8 Baker 
Street, Weybridge, Surrey. 


Switch Catalogue from Arcolectric | 
(Switches) Ltd., Central Avenue, 


West Molesey, Surrey. 


Wave Analyser (tunable filter type) 
described in a bulletin from Muir- 
head & Co., Ltd., Beckenham, Kent. 

Enclosed Racks and 
logued in a leaflet from Alfred Imhof 


Ltd., 112-116 New Oxford Street, 
London, W.C.1. 


arts cCata- 


1-12pF | 


The | 
depth and diameter are both approxi- | 
mately jin and adjustment is made | 


12 watt High Fidelity 
AMPLIFIER 


Model T.10! 


output stage with tooth Sek ti 

providing exceptional quality of 

reproduction. 

— input sockets are fitted for 
pick-up, microphone and 

fadio inputs, with appropriate selector 

switch on the front panel. 

A socket is also incorporated for H.T. 

and L.T. supply to feed an external 

mixer or radio feeder unit. 

os" impedance output. 


ONG-PLAYING a yy 
The. T.101 gives So with 
-playing as well as 
types. 


BOWL-TYPE 


Model BD.10 
Specially suitable for multi-speaker 
systems over wide areas. Equally eemite 
for s — —— I ting 
unit with power-hand 
capacity 5 watts (approx.). Rubber 
sealed cable entry . 
Full details of pratt and other models in the 
large Trix range of | aye nd 
avail on request. Send for 
catalogue and price lists. 


THE TRIX ELECTRICAL CO. LTD. 
1-5 Maple ae, Tottenham Court Road, 
London, W.! "Phone : MUSeum 5817. 
Grams & Cables: “Trixadio, Westdo, London.” 


eerie a EERE TS & TEA a nn wach panadatatghay = 


DIFFUSER 


RANDOM RADIATIONS 


By “DIALLIST” 


Good Show 


BY THE TIME that you read this the 
Joint Engineering Conference will 
have taken place. It was a splendid 
plan and both those who first thought 
of it and those who did the vast 
amount of hard work involved in 
organizing it and carrying it out de- 
serve warm thanks and congratula- 
tions. The idea of the whole thing 
was this. The branches of engineer- 
ing covered by the three senior in- 
stitutions—the I.C.E., the I.Mech.E. 
and the I.E.E.—are becoming more 
and more closely inter-connected: 
you can’t build a railway without civil 
engineers to lay the track, make the 
tunnels and build’ the bridges; 
mechanical engineers to design the 
rolling stock and other machinery; 
and electrical engineers to see to 
power supplies, signal systems and 
so forth. Each branch makes its 
own contribution to shipping, tele- 
communications, broadcasting . . . the 
list is endless. And the work of each 
branch must dovetail in with the 
others. Very well then; what could 
be more useful than a joint confer- 
ence of the three institutions, 
arranged specially to bring home to 
engineers of any of these kinds how 
their work must fit in with that of 
the other two branches, and that of 
each of those branches with theirs? 
It was an excellent idea to devote the 
mornings to papers and discussions 
and the afternoons to visits to fac- 
tories and so on, providing first-rate 
practical examples of the co- 
ordination of these three sorts of 
engineering 


The Unattended Radio 
Transmitter 


AM I RIGHT in believing that this 
country pioneered the development 
of the unattended radio transmitting 
station and, in particular, that used 
as a broadcast relay? I think so; but 
doubtless readers will correct me if 
I’m not. Whether or not we were 
first in the field, we have gone right 
ahead in the practical application of 
the idea, for no other country can 
point to anything approaching the 
Third Programme transmitter at 
Daventry—to say nothing of the 
numerous smaller stations which go 
on quite happily relaying this pro- 
gramme or that, working all on their 
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own and with no human attention 
save what comes into the category of 
routine maintenance. Two basic 
inventions, both British to the best 
of my knowledge, are responsible for 
making the unattended wireless trans- 
mitter something more than a beauti- 
ful dream. The first of these con- 
cerns the operation of two or more 
transmitters in parallel at one site: 
a station could not work unattended 
satisfactorily if a fault, such as the 
“blowing up” of a valve, would put 
it completely out of action; with two 
or more transmitters running in 
parallel such a technical hitch (to use 
the B.B.C.’s official term) means to 
the listener that the signal is still 
there, though its strength is reduced 
for the time being. The second 
important invention is automatic 
monitoring, which enables a relay 
transmitter to call attention to its own 
shortcomings. 


Supplying the World 


Whether or not we originated the 
idea, we seem to be recognized now 
by the rest of the world as the pro- 
ducers of reliable unattended trans- 
mitting apparatus. The Marconi 
Company, for instance, are now en- 
gaged in making no fewer than seven- 
teen of these equipments, ten for 
Italy and seven for Sweden. As both 
of these countries have long been 
amongst the most progressive in the 
matter of developments in wireless, 
this is indeed a compliment to our 
radio industry. In these transmitters 
the parallel principle is given the 
fullest play; each, in fact, consists 
either of three 660-watt or four 500- 
watt units working in phase to pro- 
vide a 2-kilowatt output. Should a 
fault occur in any unit, the trans- 
mitter automatically switches itself 
off. Within from two to five seconds 
the faulty unit is isolated and cut 
out—still automatically—and the 
others are switched on again. A fault 
thus means a barely noticeable in- 
terruption of the service, followed by 
a comparatively small temporary 
falling-off in signal strength. 


Wave-Change Switches 

THOUGH THE BROADCAST RECEIVING 
SET is now approaching its thirtieth 
year as a piece of domestic equip- 
ment, some of its original weak points 
still remain, Two in particular come 


to mind: the volume control and the 
wave-change switch. The commonest 
types of these both contain sliding 
contacts and these are a frequent 
source of bother, particularly in the 
switches, Surfaces corrode in time; 
fine dust finds its way on to them and, 
absorbing moisture from the air, 
forms a thin cement-like coating. 
The set becomes more and more 
noisy and something has to be done 
about it. One effective way of 
cleaning up dirty contacts is to make 
use of that very fine abrasive paper 
—far finer than the finest grade of 
emery cloth—the technical name of 
which I can’t for the life of me recall, 
though I’ve no doubt some kind 
reader will step into the breach. I 
still have a little left from a supply 
I bought long ago. Cut a narrow 
strip of this paper and fold it length- 
wise so that there is an abrasive sur- 
face on both sides. Manceuvre it into 
each contact of the switch in turn, 
working the knob to and fro as you 
do so. You must not leave the con- 
tacts dry for, as an article in W.W. 
some time ago showed, they'll wear 
very quickly if you do. A good lubri- 
cant can be made by mixing two 
drops of mineral oil into a teaspoon- 
ful of lighter fluid. Apply a minute 
amount with a small clean feather. 
The lighter fluid evaporates and 
leaves a thin lubricant film. 


Sets and Shocks 


That the wireless set is one of the 
safest of all articles of domestic elec- 
tric equipment is shown by the very 
small number of accidents for which 
it is responsible, despite its daily use 
by millions of folk who know nothing 
whatever about electricity. The same 
goes for television sets. The recent 
fatal accident to a bo_ , due to a faulty 
televisor, was given a good deal of 
publicity in the lay press as the “ first 
television fatality.” As a matter of 
fact, it was the “sound” portion of 
the receiver which was concerned and 
not the purely vision part at all. This 
sad business was caused by a chance 
defect that might equally well have 
arisen in a. “universal” sound- 
broadcast set. 


Interference Problems 


THE WORK DONE by the L.E.E, Com- 
mittee on Radio Interference and 
that still in progress covers a multi- 
plicity of the wireless reception prob- 
lems of to-day. It has, for instance, 
already prepared jointly with the 
B.S.I. codes of practice for the abate- 
ment of interference from motor 
ignition systems (CP1001) and from 
medical and industrial h.f. apparatus 
(CP1002). Others dealing with 
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fluorescent lamps and with interfer- 
ence suppression in general are on 
their way. The advice of the L.E.E. 
Committee is always available to the 
P.M.G.’s Advisory Committee on 
Interference—if they ask for it. One 
only hopes that they do! 


Does Quality Matter ? 


WHEN I READ or listen to disserta- 
tions on the quality of wireless trans- 
missions I often find myself wonder- 
ing whether the matter is of any 
importance at all to the big majority 
of listeners. I do not mean that they 
don’t appreciate high-fidelity repro- 
duction when they hear it; what I am 
suggesting is that they do not hanker 
after good quality if it does not come 
their way. A_ wild statement? 
There’s no proof that any such thing 
occurs? I accept the challenge. 
Have you ever heard anyone com- 
plain that the sound accompanying 
the television transmissions from 
Sutton Coldfield is inferior in quality 
to that radiated from the Alexandra 
Palace? No? Nor me neether, as 
they say in Yorkshire. Yet here are 
the cold, hard facts. A.P. deals 
faithfully with a band of audio fre- 
quencies extending up to about 
12,000 c/s; the sound from Sutton 
Coldfield is “piped” from London 
over a telephone pair and has a cut- 
off at 5,000 cycles or even a bit lower. 


Is the Pentode Responsible ? 


Wondrous as are the benefits 
which the pentode valve has con- 
ferred on us in other parts of the 
receiving set, I am not at all sure 
that the output pentode, so widely 
used nowadays, is not responsible to 
a very large extent for the general 
acceptance of not-so-high-fidelity 
reproduction. You can “tame” the 
output pentode to some extent by 
using “corrector circuits” and heavy 
negative feedback; but by doing so 
you don’t entirely kill its propensity 
to introduce one of the most distress- 
ing forms of distortion, that con- 
cerned with the odd-numbered har- 
monics The pentode tends to 
accentuate the amplification of the 
upper audio frequencies, Hence, 
having introduced odd-numbered 
harmonics, it then proceeds to bring 
them out strongly. .The average lis- 
tener makes the reproduction “ easy 
on the ears” by applying still more 
correction (!) by way of the tone 
control. Thereby he obtains what 
he terms mellowness—which means 
a sharpish cut off at 4,000 c/s or less. 
Not much use giving him—or his set 
—high-fidelity transmissions! 
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ist No. D.370. Low- 
voltage M.E.S. bulb 
acceptance, also 
available with M.B.C. 
(M.c.c.) fitting. All 
metal parts highly 
plated. Fixing to panels 
of 18 s.w.G.—}". 


ist No. D.54. Mains- 
voltage, designed 
to take S.E.S., cap 
bulbs. This model is 
available with either 
black ‘‘ Bakelite” or 
Nickel - plated bezel. 
(Nickel-plated : List 
No. D.54/M.) 


LIST No.D. 109 


ist No. D.109. Meta! 

body and black 

moulded bezel. 
Fixing hole « = }”. Bulb 
access front and rear. 
Silver-plated solder- 
tags ensure firm 
trouble-free soldering. 


ist No. 

M.E.S. Low-voltage. 

Fitted with front 
bush in Black thermo- 
setting ‘‘Bakelite.’’ 
Fixing: On p.c.d. 1%” 
3X6 B.A. at 120°. 


LIST No. 0.620 


ist No. D.620.Tele- 
phone type. This 
fitting takes ‘‘tele- 
phone jack-lamps,”’ also 
known as “No. 2 ” 
lamps, of 2-50 v. Fixing 
hole @:- 43/64", in 
panels up to 9/32” thick. 


LIST No D 200 


ist No. D.200. 
Moulded in black 
thermo-setting 

** Bakelite.” As in all 
BULGIN signal- 
lamps, a wide choice of 
“lens” is available, 
Translucent and Trans- 
parent. 


SIGNAL-LAMPS 


LOW VOLTAGE - MAINS & NEON TYPES 


ist No. D.180. 
Fitted with meta} 
bush and bezel. 

Takes M.£.S., cap bulbs, 
but is also available in 
M.B.C. (M.C.C.). Fixing 
hole 2 = 3”. 


M.E.S. OF M.B.C. 
(M.c.c.) lamp ac- 

ceptance. Easy 

access is 

feature on this 

Fixing hole:- j}” 2. 

Max. balloon « of bulb 
12 m.m. 


ist No. D.58. A 

similar mode] to 

List No. D.54, but 

with shorter body. N.B. 

Many of these models 

take Neon lamps. Send 
for details (185 W.W.). 


A SMALL SELECTION FROM OUR LARGE RANGE 


MANUFACTURERS OF RADIO &@ ELECTRICAL COMPONENTS 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 


UNBIASED | », race caso 


New Worlds to Conquer 


HAVE heard it stated on the 

authority of one of its high priests 
that the Automatic Computing 
Engine (ACE)—popularly mis-called 
the electronic brain—is capable of 
solving any problem that has a 
numerical answer, but I take leave 
to doubt the strict accuracy of this 
Statement. For instance, can the 
ACE give the correct numerical 
answer to a man who has stood in the 
dock all day listening to the evidence 
piling up against him and wondering 
how many months or years the Court 
would award him? This is literally 
and metaphorically a nightmare ques- 
tion now that so many judges have 
developed the exasperating habit of 
postponing sentence until the day fol- 
lowing the jury’s verdict. As I can 
personally testify, many a hapless 
wretch owes a duodenal ulcer to this 
regrettable judicial habit. 

One cannot help seeing, however, 
an enormous future for the ACE in 
the world of business as well as that 
of applied science. Already, I am 
told, chartered accountants, whose 
job in life it is to tell hard-faced 
capitalists whether they are living on 
their own losses or on other people’s, 
are toying with the idea of so 
robotising their client’s offices that 
floods of pent-up man-power will be 
released for more vital work, such as 
filling up football coupons, which 
will, of course, be checked by another 
type of ACE specially designed for 
the Pool promoters. 

Surely, too, there is another type 
of potential ACE customer in the 
man who is not so much a chartered, 
as a martyred accountant should he 
make a slight slip in his calculations 
whereby he finds himself with in- 
sufficient cash to meet his immediate 
commitments. I refer, of course, to 
the racecourse bookmaker who, with 
his faithful clerk, stands in all 
weathers on a windswept heath 
shouting the odds. These men have 
to calculate with split-second, if not 
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with microsecond speed and accuracy 
to keep their books balanced, and 
should they fail in this they have to 
calculate with still greater speed and 
accuracy the most favourable 
moment to start running, and, be- 
lieve me, they have to possess 
considerable physical as well as 
mental speed. 

I am aware that an ACE costs 
many thousands of pounds, but 
money is no object to these men. 
Only recently I noticed one of them 
with a hired helicopter hovering 
over him like Elijah’s chariot of fire, 
and dangling grappling hooks ready 
to pluck him and his clerk to the 
safety of the skies in case of dire 
need. 


Suppressio Veri 


WE British must seem extremely 

dull dogs in American eyes, as 
according to their textbooks and 
“noosepapers” we never seem to 
have given the world a single new 
idea in science. Radar, for instance, 
we rightly regard as being peculiarly 
British in origin but little or no credit 
is given to us for it on the other side 
of the Atlantic, even in textbooks 
written by people who ought to know 
better. 

As for the American man-in- 
the-street, his ignorance is so pro- 
found that when talking with one 
about radar the other day I narrowly 
escaped provoking international com- 
plications. I happened to refer to 
“our pioneer work in this particular 
sphere of radio activity” and was 
at once brought up with a round turn 
and told that radio-activity was purely 
an American invention which was 
first publicly demonstrated at Hiro- 
shima. 

The latest example of lamentable 
ignorance occurs in the May, 1951, 
issue of Popular Science. In it we 
are told that electric shavers and 
similar interference-producing de- 
vices may be taboo in any future war 
as the enemy might use their radia- 
tions as a guide to his bombers or 
even as “homing” signals to radio- 
guided missiles. Apparently Ameri- 
can scientists have only just woken 
up to this danger. They are unaware 
that long before 1939 aircraft radio 
operators over here knew when they 
were passing over a large town, no 
matter how impenetrable the fog, 
because their ’plane flew into a verit- 
able cloud of interference. By the 
law of averages, the manipulation of 
innumerable electric lighting and 
other switches keeps up a fairly 
steady stream of interference with 
radio, and obviously the foggier, the 
noisier, 


I well recollect the Editor of 
Wireless World drawing-my attention 
to this in the early days of the 1939- 
45 war when the R.A.F. were drop- 
ping leaflets over Germany. As a 
result of his remarks I invented a 
pilotless pamphlet-carrying ‘plane in 
which the leafiet-dropping mechanism 
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was actuated by the radiated inter- 
ference ascending from the towns and 
cities over which it flew. The num- 
ber of pamphlets released each time 
was strictly in proportion to the 
strength of the radiated interference, 
or in other words to the size, and, 
therefore, the number of inhabitants 
of each town. Thus paper wastage 
was avoided. A further advantage 
was that the "plane was able to fly 
well out of the range of fighters and 
flak without the necessity of pres- 
surised cabins and other expensive 
adjuncts of a piloted ’plane. ie re- 
lease of. the last packet of pamphlets 
also served to turn the machine’s 
head round for home. 

Unfortunately my invention be- 
came so enmeshed in red tape that it 
never took the air. 


Legal Loophole 
LL children born in an American 


embassy—which is technically 
U.S. territory—automatically become 
American citizens. Therefore, in the 
case of the London embassy they 
dodge the iniquitous purchase tax on 
their radio requirements, and in the 
case of cars are entitled also to imme- 
diate delivery. Surely this presents 
a golden opportunity to the staff at 
Grosvenor Square to help hard- 
pressed British parents-to-be by 
opening a combined maternity home 
and quick delivery service—for cars 
—in the basement? 
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CRAFTSMANSHIP 


“I can most certainly say at this stage that the workmanship and finish are of a 
quality which I have never before encountered in the radio industry, despite the fact 
that my association with the industry in one capacity or another extends back over 27 
years I think you are to be congratulated ail the more on this achievement in view 
of the increasing tendency nowadays towards inferior workmanship and design.” 


Part of a letter from a purchaser who is a very well-known engineer and 
whose identity is known to the Editor of “‘ Wireless World.” 


“POINT ONE” 
AMPLIFIERS 


NEW RC/PA/U ** POINT ONE "’ TL/12 12 WATT 
REMOTE CONTROL PRE-AMPLIFIER TRIPLE LOOP FEEDBACK AMPLIFIER 


APPLICATIONS 


For laboratory use as a stabilised-gain audio-frequency power amplifier. 
For the highest possible standard of disk recording. 
For the highest possible quality of reproduction from Pickup, Radio, Microphone, Film and Magnetic Tape. 
For use as a driver amplifier in the speech modulator chain of broadcast transmitters. 
Used with the RC/PA/U pre-amplifier and the best available complementary equipment the TL/i2 power amplifier 
gives to the music-lover a quality of reproduction unsurpassed by any equipment at amy price. It is designed in a 
form so that the power amplifier can be housed in the base of a cabinet and the small pre-amplifier mounted in a position ~ 
best suited to the user. { 
The pre-amplifier and the power amplifier are drilled for bolting together to make a single transportable unit. A 
cover with a carrying handle is available for this unit, and assembled in this form the equipment is particularly suitable 
for lecturers and for Public Address work where very high quality of reproduction is essential. 
The New B.B.C. Monitor loudspeaker us¢s a Leak TL/12 amplifier. 731 TL/12 amplifiers were ordered by broadcasting 
authorities during 1950, including :— 
The British Broadcasting Corporation. The Swiss Broadcasting Corporation. 
The South African Broadcasting Corporation. The Italian Broadcasting Corporation. 
The Swedish Broadcasting Corporation. y 
The “ POINT ONE” TL/12 and RC/PA/U AMPLIFIERS are built to a tropical specification and they are distributed 
throughout the world. ing 1951 to date (May, 1951) orders totalling over 2,000 have been received from the U.S.A. for 
RG/PA/U and TL/12 amplifiers for high quality radio|gramophone reproducers for the home. 


| FOR COMPLETE DETAILS APPLY TO YOUR LOCAL DEALER OR WRITE TO DEPT. W. | 


H. J. LEAK & COQ. LTD. cést. 1934) 


BRUNEL ROAD © WESTWAY FACTORY ESTATE © ACTON, W.3 


Phone : SHEpherds Bush 1173, 1174. Telegrams : Sinusoidal, Ealux, London. Foreign : Sinusoidal, London. 
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MORRIS & CO. (RADIO) LTD. 


BUILD A PROFESSIONAL LOOKING RADIO 
AT LESS THAN HALF TODAY’S PRICE 


Two modern receiver kits are available. A three-valve, plus rectifier, T.R.F., and a four-valve plus rectifier superhet. Both are housed in attractive 


Bakelite Cases, size !2in. x Sin. x 6in. 


Each Kiet is complete in every detail, nothing has to be made or improvised. Easy to follow, point-to-point diagrams are supplied, making construction 
very simple. They are for use on 200-250 volt mains, and both A.C. and Universal Models can be supplied. 
The Dials are illuminated, and the receivers present an attractive appearance 


T.R.F. Vaive line-up :— 

EF22 H.F. Pentode. 

VRI16 Detector. 

VTSO! Output in the A.C. model. 

The A.C./D.C. Output Valve is 12A6. Both use 
Metal Rectifiers. 

Waveband coverage is for the Medium and 
Long Bands. 

Price £5/19/6. (Carriage and packing 2/6) 
With Walnut or Ivory Cabinet. 


WILLIAMSON AMPLIFIER KIT. 


We can supply the Kit of Parts for the latest 
version of this famous amplifier complete in 
every detail for £10/10/-, with valves, output and 
mains transformers. 


METAL RECTIFIERS. 

Bridge type : 
2v. Samps....... 2/- 
i2v.lamp. ... 8/- 


6v. | amp. 
12 v. 4amp. 
Half wave 
260 v.30 m/a.... 4/- 300 v. 75 m/a ... 
E.H.T. Pencil Type : 

Output 650 v. | m/a., 4/7 each 

1,000 v. | m/a., 6/- each 
Outputs given are half wave. Two of either 
Rectifiers can be used in voltage doubling. 


P.M. MOVING COIL LOUDSPEAKERS 


3 ohm vic.) 
2tin. Personal Type (15 ohm v/c.) 
3tin. J.P. ......... W- 6in. Truvox 
Sin. Rola ......... 12/6 Sin. Plessey 
Sin. Speaker in handsome plastic cabinet (cream 
or walnut), 6 x 6in., with y./control, 27/6. 


MOVING COIL LOUDSPEAKERS. 
ROLA éjin. ENERGISED. 1140 ohm field, 
with pentode O.P. Transformer, 15/- each. 


PLESSEY Sin. PERMANENT MAGNET 


with extra heavy magnet and pentode O.P, 
Transformer, 12/6 each. 


H.T. ELIMINATOR AND TRICKLE 
CHARGER KIT. 


All parts to construct an eliminator to give an 
output of 120 voits at 20 m/a. and 2 volts to 
charge an accumulator. Uses metal rectifier, 
35/-. 


MAINS NOISE ELIMINATOR KIT. 
Two specially designed chokes with three 
smoothing condensers with circuit diagram. 
Cuts out all mains noise. Can be assembled 
inside existing receiver, 6/- complete. 


GRAMOPHONE AMPLIFIER KIT. 
Consists of complete Kit of Parts for a 24 watt 
Mains-operated 2-stage Amplifier for use with 
any type of pick-up. Volume and tone controls 
are incorporated. Output impedance is 3 
ohms. 

Cat. No. AMPI47. Price complete, 59/6. 
For 200-250 v. mains with valves and diagrams. 


EM! AUTOCHANGER 
Plays eight 10in. or I2in. Records (not mixed). 
Rim drive, mounted on Unit Plate I4in. square 
for 200-250 volt A.C. mains. Fitted with 
(Marconi No. 14 P.V.) high fidelity lightweight 
pick-up with matchirg Transformer. £11/10/-, 
including Tax. 


PLESSEY RIM-DRIVE GRAMOPHONE 
MOTOR, mounted on Unic Plate, with auto- 
stop, I0in. turntable, for 200-250 volt A.C. 
mains. Fitted with high fidelity magnetic 
Decca pick-up with sapphire stylus. Last few 
at £5/10/-, including Tax. 


R.107 RECEIVERS in partly dismantied con- 
dition. A wonderful spares investment for 
R.107 owners, 20/- each. Last Few. 


CRYSTAL MICROPHONE. 
An entirely insulated crystal microphone which 
can be safely used on A.C./D.C. amplifiers 
High impedance. No background noise, really 
natural tone. The ideal Mike for tape, wire and 
disc recording and sound projectors. Price 


/6. 


SUPERHET Valve line-up :— 
6K8, 6K7, 6Q7 and CV!510 Beam Power Output 
in the A.C. Model. 


The A.C./D.C. Output Valve is 12A6. Both 
use Metal Rectifiers. 

Waveband coverage is 16-50, 
1,000-2,000 m. 


Price £€7/19/6. (Carriage and packing 2/6) 
With Walnut or Ivory Cabinet. 


196-540 and 


NEW A.C. ALL-WAVE SUPERHET KIT. 


7 valves (plus rectifiers) for 200-250 v., 40-60 
cycles A.C. mains. 

4 wavebands, 13.6-52, 51-190, 190-540 and 900- 
2,100 metres. 

Pick-up input. Uses 6K7, 6K8, 6K7, 6B8, 6J5 and 
two 6V6 in push-pull, giving an output of 10 
watts. 

Specially designed O.P. transformer to match 
6V6's to 3 and 15 ohm speakers. 

Negative feedback is applied over 3 stages 
giving a high fidelity output. Tone control 
is incorporated, £16/15/9. 

Also available for A.C./D.C. mains. Specifica- 
tion as above except that valve line-up is 
6K7, 6K8, 6K7, 6Q7, 6/7, two KT33C. in 
Kit form at £15/17/9. 


WELDING OR GROUND HEATING 
TRANSFORMERS. input 230 v. Output 
1S v. 60 amps. Tapped at 14-13.5-13 v. 74 x 
7 x 6in. Weight approx. 50 Ib. Price 55/-. 
Carriage and packing, 15/-. 

We have a limited number with broken ter- 
minal boards that we can offer at 35/- plus 
carriage etc. 


SUPER QUALITY TELEVISION MAGNI- 
FYING LENS. To suit 5in., 6in. or 7in. tubes. 
Increase picture size considerably, 25/- each. 
T.V. WHITE RUBBER MASKS (CORRECT 
ASPECT). We can supply a specially designed 
White Rubber Mask for 6in. C.R. tubes at 
8/6 each. 

9in. White Masks, 9/6. 
16/11. Round or flat faced 


12in. White Masks, 


THERE ARE A FEW TELEVISOR KITS 
FOR CALLERS ONLY 


ELECTROSTATIC at 


152-153 FLEET STREET 
Telephone : CENtral 2833 


£21.0.6 


, E.C.4 


STILL AVAILABLE 


MAGNETIC at £23 .10.0 


207 EDGWARE ROAD, LONDON, W.2 
Telephone : AMBassador 4033 
207, Edgware Road is open until 6 p.m. on Saturdays 


"OT AO SE 


FURTHER BIG REDUCTIONS IN i) 


C.R. TUBES AND VALVES 
FOR CALLERS 


I2in. Electrostatic C.R. Tubes © 
perfect for Television. E.H.T. | 
4/6 KV type CV 956 (NC7) 
With white screen £7 0 0 
With greenscreen £5 0 0 

C.R. Tubes—VCR526, VCR967, 
2API, CV964. Each 25 0O 

Brand New C.R. Tubes at 
the ridiculous price of 5/-| 
each. Types available : ACRI, 
ACR2, ACR2X, ACR8, VCR- 
1381, ACRI9, V1023. 

VCR97 C.R. Tubes. Have 
slight cut-off making them 
unsuitable for T.V., other- 
wise perfect. Each 5 0 

9in. Magnetic C.R. Tubes 
type VCR5I6. Each I7 6 

12in. Electrostatic C/R Tubes 
types CVIO085, VCRS5IIB, 
VCRS528. Each 

EMI 4/1 C.R. Tubes 3in. dia- & 
meter 800 v. Max. Work & 
excellently on 5/600 v. Green , 
screen short persistance. 


| We 
| Bak 
Pun 


All 


0| 
2 6) 
Switch | 


Dri 
Thermal Delay 
Valves, type CV190. 
Each 3 6 
Per dozen 30 0 
U.H.F. Oscillators type RLI8. 
Each 5 0 
Per dozen 40 0) 
25 watt Pentodes, type PT25H | 
4v. 400 v. Each 3 0) 
Per dozen 24 
VRI1I50/30 Voltage Stabilisers. | 
Each 8 6 
U.H.F. Triodes, types 7193 
and El148. Each | 6 
Per dozen 12 0) 
Transmitting and Special | 
Purpose Valves 8012, | 
HY114B, 878, 705A, 843, 1625, | 
1616, 4C27, EL266 (CVI5), all | 
5 0 


For 


To 


the 
Thi 


to 


| GIVE YOUR 


3 valve plus rectifier T.R.F. 
or 4 vaive 


16-50 and 180-550 metres 
or 180-550 and 800-2,200 m. 
or 16-50, 180-550 and 800-2,200 m. 


180-550, 800-2,200 metres, pair. 


Drum (22in. diam.) ............. 


SOU NE FUNDS + cscchentecenceseresatasagee ee 


ments I6fin. x I3}in. x Sjin. There is also a | 
small compartment I6}in. x Sin. x 2}in. at 


0 | portable amplifier, and a chassis specially made | 


y 


1622 Valves (selected) 
Metal). Each ... 

. T.V. Pre-Amplifier for Fringe 
> Reception Areas. We can 
supply the complete kit of 
parts to make this wide band 
width Pre-Amplifier using 2- 
717A Pentodes. For use with 
Televisors able to supply 130v. 
20 mA., H.T. and 6.3 v., .3 
amps. L.T. Completely 
screened. Includes valves, 
chassis, diagrams, etc. . 


Supply 
uired (re- 


et ae 
MORRIS & CO. (RADIO) LTD. 


rere e 


7 * , 
th o> Ape 


(6L6 
12 6 


HOME-BUILT RECEIVER 
THAT PROFESSIONAL LOOK. 
can supply all the parts to help you. 
elite Cabinets (Brown or Ivory) . ‘ 
ched Chassis | Separate Power 


| Unit Kit if req 


lus rectifier, Superhet 


raved Glass Dials 


quired by both Premier Kits 
8 


f 
with station names, new wavebands. 


Please state if the London, 
Birmingham or Holme Moss 
modei is required 


| PREMIER MAINS TRANSFORMERS 
| AT LOWER PRICES 
SP300A 300-0-300 v., 60 mA. 
6.3 v. 2-3 a.;5v.2a. 19 6 
SP301A 300-0-300 v., 120 mA. 
6.3 v. 3-4 a; 5 v. 2-3 a. 


T.R.F. COILS 


SUPERHET COILS 
-550, 800-2,000 metres, set...... 


22 6 
| SP350A 350-0-350 v. 100 mA. 
| 63 v. 2-3 a; 5 v. 2-3 a. 

6 


24 

SP352A 350-0-350 v. 150 mA. 

6.3 v. 2-3 a.; 6.3 v. 2-3 a; 

Ae eee 32 0 
SP375A 375-0-375 v. 250 mA. 

6.3 v. 2-3 a.; 6.3 v. 3-5 a; 
| Sv. 2-3 a. 33 6 
| Mains Transformers for 
Williamson Amplifier 425- 
0-425 v. @ 200 mA.; 6.3 v. 
2-3 a.; 6.3 v. 3-5 a.; 5 v. 2-3a. 
39 6 

All Primaries tapped for 200-250 

volt 50 cycle Mains. 

PREMIER TELEVISION CABINET 
| Well made, Walnut finish. 
| For 6in. Tube Kit... £610 0 

For Yin. Tube Kit... £715 0 

For |2in. Tube Kit... £9 9 0O 
| Secure yours now. Supplies 
‘are becoming difficult. 


CORD DRIVE ACCESSORIES FOR 
ABOVE. 


ving Head 


CIRCUIT DIAGRAMS 
T.R.F. or Superhet Receivers, each 


PORTABLE L.S. CABINETS 
take 1!0in. Speaker. Internal measure- 


top for Cables, etc. 4 
is is an ideal Cabinet in which to construct a | 


fit the Cabinet can be supplied if required 


CABINET 
10/6 
Carriage and 
Packing 2/6. 


CHASSIS 
to fic size 
16}in. x Shin. 
x 2in. deep 
66 


NO POST OR 
CALLERS TO: 


152-153, FLEET STREET, 


Phone: 


CENtral 2833 


DERS CAN BE ACCEPTED 


E.C.4 and at 207, 


Pho 
20 


EDGWARE ROAD, W.2 
ne: AMBassador 4033 


7, Edgware Road is open until 6 p.m. on Saturdays 


66 
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SHEET PAXOLIN 


Invaluable for when you are ~— | 


TOGGLE SWITCHES 
Metal body standard size, made by 
our leading maker. 
round dolly or with special V cut 

State which 
Price while stocks last 
h. 


Seven way brass cased plug ideal 
for portable apparatus. Price 
B33 BL half. in D33BR & 


Spades, heavy duty’ 
fit ex-Government 
car batteries, 9d. 
each. Bin C20A. 


high speed or 
radio control 
work, weight only 
1? oz., closes on 
2 mA., solid, 
platinum change- 
over contacts, ad- 
justable pressure- 
Price 13/6. 


Totally 
enclosed 


Post Office 
types. Upright 
mounting, 
rices as 
‘ollows: sensi- 
tive types with 
coil resistances 
of 2,000 ohms 
and over with 
1 pr. of contacts 
7/6, with 2 Br. 
of contacts, 8/ 
extra 
per pair of con- 
tacts 


Medium sensi- 
tivity type 1,000 
ohms 


and over with 1 pr. of con- | 


tacts, ~ fey extra contact as above. 
Low s coil resistances 
of 100 pe ay over with 1 
contacts, 3/6 extra contacts as 


| in conse 


Available with | 


type when | ot 19/6, 872 at 47/6. 


Extra light weight | 
extra sensitive for | 


| £5/10/-, carri 
| upon your | 


VALVES 
We believe that we carry larger stocks than any other firm in Middlesex 
uence we can offer most types of Receiving valves at pre-budget 
prices, which means a considerable saving of purchase tax. Our stocks | 
are much too assorted to list in these pages, and as prices dre controlled, | 
we suggest you order your valve requirements by C.O.D. or send what 
ou think will cover the order, we will refund any extras. 

e have never specialised in Transmitting Types, but naturally we 
stock a few of these, and in most cases, being war surplus, we can give 
you a considerable reduction on manufacturer’s prices. For instance, 
the one illustrated is a 250-watt Transmitting Triode, heater rating 

12 v. 8 amps., it measures 14}in. long and 6}in. across the bulb. It 


would cost anything up to £20 from the manufacturer, but we have a 


limited number to offer at 18/6 each. 


Among other Transmitting Types, we can offer at low prices are :— | 


805 at 27/6, 807 at 12/6, 
PT15 at 27/6, 1625 at 


| 12/6, 813 at 110/-, 6J6 


at 13/6, ML6 at 10/6, 
866A at 18/6, TZ40 at 
47/6, 35T at 37/6, 860 


“VALVE. EQUIVALENTS _—- AND STOCK 
RECORD 


If your repair Radio Receivers, then you must have a copy of this, for 
with it you will not only be able to find out the equivalent of an unknown 
valve, but also you will be able to know if you have one in stock. The 
stock records system outlined is very simple to operate, but is neverthe- 
less a real time saver. Price of booklet 2/6 post free. 


AMPLIFIER RACK 
This stands approximately 6ft. high, and 
was made originally for the G.P.O. The 

anel contains the amplifier proper, 
which consists of an A.C. mains-driven 
power pack, capable of delivering 200 mA. 

= 400 v. and, of course, the normal L.T. 
lies, and the amplifier itself uses an 

M L4 feeder and two PX25’s in the output 

stage, giving approximately 25 watts. his 

top also contains the heavy duty 
output transformer. The lower panel 
contains the feeder unit which can be used 
as a pre-amplifier for microphone and 
gramophone work. You will observe that 
on the rack there is ample space for fitting 

a monitor speaker and an R. 3 unit if same 

are require 

of the PX25 valve is monitored by a 2}in. 
flush meter. Further note that these 
amplifiers were made by the famous 

MARCONI company. 


illustrated but less valves, 


Note that the anode current | 
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} ELECTRICAL INSTALLATION 


In_ addition’ to our 


and of cables can be fi 
T.R.S. CABLES, 250 v. CLASS 
|  3/.029 twin flat, 1/4 yd. 
| opens 3-core flat, 2/- 
| 


3/.029 twin, with 1/8 yd. 
7/.036 twin flat, 2/9 yd. 

7/.029 twin flat, a id. 

3/.036 3-core flat, 2 ye. 
7/.029 twin, wil a 
| 7/.064 twin flat, 4/9 yd. 


| LEAD page Yr 
. CLASS 


1/8 yd. 


LES 250 v. CLASS 
These are P.V.C. or rubber in- 
sulated, laid _ then braided with 
cotton and co. 
7/.029 | thee flat, 2/- =. 
7/.044 twin flat, 2/- yd. 
7/.064 twin fiat, 3/3 yd. 


FLEXIBLES 


| paaseos gauge cotton covered : 
23/36 twin twisted, at 6/- doz yds. 
—, vs, - twin twisted, at 


Tels = or BY:C. for clocks, etc., 
4/6 doz. yds. 


MULTICORED FLEXIBLES 


All are suitable for mains work as 
the separate conductors are very 
well insulated, then they are 
covered overall either with hard 
rubber, plastic or waterproofed 
raiding : 

10 core, at 2/6 per yd. 
7 core, at 2/+ per 

5 core, at 1/~ per yd. 


Price complete as | 
unused and | 


at) very slightly storage soiled, is only | 


12/10/- each, plus carriage at cost. 


Made by one or other of the most famous 
American battery companies. For re- 
liability and long service between charges 
these are in a a of their own. Capacity 
rating is 140 hour. We have a 
limited cumaiae 2 of these batteries avail- 
able, unused—in fact they have never 
been filled with acid, and the price is 
— at cost depending 


HEAVY DUTY STARTER SWITCH 


| This is the type fitted in many older motor 
| cars, made in fact by the famous *‘ O.A.V. Co.” 


This will handle 50 to 100 amps. Few only— 
2/- each. Bin No. N6AL. 


| HOT AIR BLOWER 
| For drying out instruments, tte. 


This is an 
attachment which is fitted with a mains operated 


| heating element and heat control, it is designed 
| to fit on a vacuum cleaner tube at the blowing end of course. 


Price 17/6. 


THIS MONTH’S SNIP 


Due to a very large purchase, we are able to offer you 8 mfd. 600 v. 
working electrol can, upright mounting, 
= ie one o one. most famous Companies. ese condensers 

tand high surge voltages, and the normal list price is 7/- each. 
All a unused and in perfect eng order but outside cases 
may be soiled. Price only 1/9 each, or = per half-dozen. Order 
by return because obviously once we yal sold these we shan’t 
be able to repeat. 


specification, 
shuttered in 
moulded bake- 
lite case, 8/6 
each. 
15 AMP. PLUG TOP 
Good quality 3 pin, will fit the 
above switch plug. Price 1/9 each. 
M.E.M. 10 AMP. SWITCH FUSE 
(Memdix), 4/6 each. 


way 
Price 1 " co 
tandar , brown on white 
No. S010. 26 Standard 1 way 
double pole, brown on white, No. 
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15 AMP. DOUBLE POLE | 


ROTARY SWITCH 
Made by the famous Diamond H | 
Company, it is complete with | 
Pointer knob. Price 5, 


EXTENSION SPEAKER 
METAL CABINET 

This has a 6}in. P.M. Goodman's 
Speaker, heavy magnet type, com- 
with an output transformer. 
is fitted in a grey steel 7 with 
— front and b deal for 
A. work in canteens, dae, etc., 
27/6 each. 


BATTERY PERSONAL CHASSIS 
This 


dimensions that it will fit into a 
cabinet only about 6in.  4in. = 


3in. and still leave ample room 


for batteries. The chassis is all 
wired and complete with speaker, 
volume control, 

grade components have been 
used. Prices are: Chassis com- 
plete with valves (three type 
1T4 and one type 3V4) — ready 


| to operate on long and medium wave-bands, 98/6. Ditto, but medium 


wave only, 88/6. Chassis without valves, 
long and medium wave-bands, 59/6. 
Ditto, but medium wave only, 49/6. Add 
2/6 to cover postage and insurance. 


Here is an illustration of the type of 
cabinet you could make for this set. 


POWER PACK FOR ALL-DRY 
RECEIVERS 


Output 90 v. H.T. and 7.5 v. L.T. 
using metal rectifiers. Fitted into 


bakelite case, size only 3 x 24 x 14, | 
complete with flex and mains input | 


Suitable for A.C. or D.C. 
Price 


plug 
mains 


RECEIVER 3457 


These cost over £100 each to build, they contain 15 valves type EF50 
and one each of VR56, VR55, VR92, and 2 of types VR116 and VR54. 
These contain a host of valuable pot’ meters, motors, relays, gear box, 
and components of all descriptions, and in addition they contain the 
famous ‘“‘ Pye” 45 Mc/s television strip. Brand new in transit boxes. 
Price £5/19/6. 


' REVOLUTION COUNTER 
An essential de- 
vice for 


and the overall 

dimensions are 2}in. x ljin. x 

ljin., 8/6 each. 

TRIP SWITCHES 

In addition to 
the many in- 
dus uses, 
these trip 


shops. 

into the power circuit like a normal 
switch they can in the first place be 
used to control the oa outlets 
and when as often eepoeme ¢ © a _— 
circuit occurs, inst 

blowing, the switch will AK, ‘tip 
and will not close again until the 
short is cleared. The actual — 
at which the switch Price f 
adjusted up to2 amps. rice rice 12,6. 


- BIG PLUG 
With hard 


joining small 
chassis. Price 1/4. (Special terms 
to bulk users.) 


R 
Ape 


Wes A 
A, 


Orders under 


items at time of going to press. List 6d. 


ELECTRON MULTIPLIER 

Type 931A. Direct equivalent of the 27M1, can be used for warning 
systems, locating foreign bodies, burglar alarms, etc., etc. Complete 
with base and a special light-proof chamber and resistance network. 
Price 27/6 each. 


ALL MAINS CHASSIS 
This is the equivalent of a 4-valve 
receiver for it uses three valves and a 
metal rectifier. It is all wired up ready 
to work off A.C 
modern valves, ganged 
precision dust-cored coil, 
condensers and resistors, 
Tunes long and medium wave- 
bands. Large clear dial. Receives home 
services ; light programme, ye 
etc. Chassis size approximately 9in. > 
x 5in. Complete with valves, but a 


tuning, 
first 


CEILING FAN 
This model, made by Revo, incorporates a series- 


fan has a blade diameter of 36in. and is supplied 
with 20in. suspension tube and ceiling canopy. 
All finished white cellulose enamel. The voltage 
working is 230-250 v. D.C. Revo catalogue 
number D12288. Price £10/10/-. 


£2 add 1/6, under £1 add 1/-. Postable items can be sent C.O.D., additional charge a J ds Good stock of all 
ny Closed Wed. Aft. — Open all Day Sat. Feiep : Ruislip 5780 


4-valve all dry battery- | 
operated receiver is of such small | 


wave-change | 
switch, etc., etc., and only first- | 


-. mains, complete with | 


all on metal | 


speaker, sore. Suitable wpeder with matching transformer, 16/6— | 
nothing else needed. j 
| np 


wound totally enclosed ball bearing motor of | 
robust construction and noiseless operation. The | 


were 
for the Aduicdty te a lets 


contained 
wooden crate as C— Price 
Py each. Postage and insurance 


ing the contact screw. No Ted 
res - ny BS 

estimate that mits by adjus 

the screw would be _— oti 


TWO GANG 75 pfd. TRIMMER 
We have an 
excellent 


mica/com- 
pression types 
pression 
types. he 


|} one illus- 


trated is more than a trimmer, as it 
can be used to tune many short~ 
wave circuits, it is actually a two- 

f. variable 


— = al Pp. +, Snape 


spindle length is 
Sa tin. Price as oak, 
INDICATOR _ 
LIGHT 


a large 
> headers. 
by list numbers. 


RECISION EQUIPMENT (2) ELECTRON HOUSE, Windmill Hil, RUISLIP MANOR, MIDDY. 


iS ghit SIP I YS Sa RA 7 


WrreLess Woritp 
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QUALTAPE MAGNETIC TAPE RECORDER : the modern, precision- 
made tape deck, as advertised this journal. Separately-motorised capstan 
drive, latest design heads. Complete kit of parts, requiring only pliers 
and screwdriver for assembly, £13/13/0. Send cy A.£. for particulars of our 
standard and a — ne, incorporating oscillator, for use with 
the above and othe 
DECCA THREE-SPEED “GRAM MOTORS : es 334, 45 and 78 r.p.m. 
Instant single-lever speed selection. For A.C. only, 100-250 v. 50 cycle 
operation. Price (incl. P.T.) £7/3/4. (Please note yn A tort of two-speed 
model now discontinued.) 
DECCA TURNOVER PICKUP: a high fidelity crystal pick-up with 
turnover head (two erator use on the above or other multi-speed 
motors. Price (incl. P.T.) £3 
CHANCERY VONG-PLAYING ATTACHMENT : enables you to 
use long-playing 334 r.p.m. records on your existing record-piayer. Easily 
ficted. Price £3/12/6. 
AMPLIFIER 11/66 : an improved version of our Amplifier ACI I, for those 
who desire good quality reproduction at low cost. Valve line-up is 6J5- 
65S-KT66-5Z4. Output 5 watts. Volume, tone and variable feedback 
controls. High grade output transformer. Chassis completely isolated 
from mains. Complete kit, including punched chassis, all valves and com- 
=. with circuits and instructions, £5/2/6. Amplifier wired and tested, 
(2/6. 
GERMANIUM DIODES : latest sub-miniature wire-ended glass-enclosed 
type, by a leading manufacturer. Minimum life 10,000 hours, low shunt 
capacity, no heater supply required. Special offer at 5/6 each, or £3 per 
dozen. (We regret we are unable to enter into correspondence in con- 
nection with these items.) 
METAL RECTIFIERS TYPE RM2: the latest type rectifier. 125 v. 
at up to 120 m/a. (depending on temperature). Dimensions: | fin. 
(diam. epg Two of these in series required for mains voltage. Price 


4/- each 

VARLEY MAINS TRANSFORMERS : open Page a * mounting. 
Pri. 10-0-200-220-240 v. Electrostatic screen. v. at 150 
m/ja. 6.3 v.4a.,6.3v.1a,5¥.3a. Suitable quality ps A or receivers. 


€2/2/0 each. 
BENCH VOLTMETERS: First grade moving iron meters in robust 
metal case. 0 to 5 volts A.C. or parate calibration for A.C. 
Seale length approx. 64in. High current consumption, suitable for cell 
testing, etc. Few only of these brand new meters at 35/- each. 
JUNEERO TOOL AND XACTO SLIDE GAUGE: as previously 
advertised, 27/6 each. Juneero Engraving Tool, for operation on 

C., 12/6. Juneero Punching and Rivetting Tool, 7/6. All Juneero spares 
and accessories > stock ; send s.a.e. for price list. Trade and overseas 
enquiries invite 
HIGH-CA PACITY PRECISION MICA CONDENSERS : by leading 
manufacturers. Accuracy plus or minus 0.5 (point five) per cent. of stated 
value. Pure mica and copper foil. 

0.035020 uF 1/6 (d) 0.040710uF 1/6 (e) 0.055820uF 1/6 

0.065350 ue GA 6 (fi) 0.08291I0uF 1/6 (g) 0.087460nF 1/6 
(h) 0.108435 uF ~ 1/9 (i) 0.123750uF 1/9 (j) 0.147000uF 1/9 
(k) 0.205276 uF 2/- No further stocks (a), (b) or (bl). 
Many close tolerance standard ee — be made up by parallel or other 
combination of above, e.g., 4k-+ =MpeF ; 2k+g=O.5uF ; c+f=0.iuF. 
(A table of over 150 series and toe combinations of these condensers 
9 pn in calculating filter networks, etc., is available on receipt of 
24d. stamp.) 

CONDENSERS (pF). m 4, +) “. 7. 25, 50, 75, 100, 160, 200, 6d. each, 

5/6 per doz. 220, 300, 330, 500, 5,000, 9d. each, 7/6 per doz. 
iF. TRANSFORMERS» 465 May: standard size, capacity-tuned. Made 
for us by a leading manufacturer. Per pair, 12/6. 
STABILIVOLTS : Type NS!. Voltage stabiliser and divider. Operating 
we 280 v., 210 v., 140 v., 70 v. ; max. electrode current, 80 m/a. Each 


STABILIVOLT TYPE VS68. Similar to STV280/40. Operating voltages 

280, 210, 140, 70 v. Max. electrode current 60 m/a. A further large purchase 
enables us to offer these at 7/6 each, or 78/- per doz. while stocks last. 
CARBON RESISTORS : Large and comprehensive stocks at following 
prices : 4-watt 4d. ; 4-watt 5d. ; | watt 6d. ; 2 watt 9d. ; 4 watt I/- each. 
Among the values available at time of writing are the following : 4-watt : 
10, 20, 22, 33, 68, 82, 100, 180, 270, 330, 400, 47! 


4 240 k., 470 k. 


CRACKED CARBON HIGH hing --pg* 44 RESISTORS: 1.5 k. 
$-watt 1%, 4 k., d-watt 2%, 8 k., 2%, 10 k., d-watt 2%, 40 k., | w. 
5%, 75 k. jw. 5%, 400 k. tw. Sa ali at 9a. each. 
WIREWOUND RESISTORS : 4 watt : 20, 2.40, 49, 500, 
1,00002, all at I/3each. 10 watt : 1700 at 1/6. 12/15 watt: 1. 
® . Ii k., 30 k., all ac 1/9 each. 25 watt : 40, 35002, 7172. 
., all at 1/9 each. 45 watt : 14 k. tapped 2 k., at 2/3 each. 
: 50 k. at 2/6. 200 wate : 43002, 10 k., 20 k., 50 k., ail at 3/- each. 
We have large stocks of the heavier wattage resistors ; quantity prices on 
application. 
TUNING CONDENSERS : !60 pF. (0.00016uF) maximum. Upright 
mounting, with four fixing feet, spindle tin. diam., a tin. Ideal for 
the short-wave enthusiast. 2/3 each, 24/- per doz., £12 per gross. 
CLOSE TOLERANCE SILVER MICA CONDENSERS : 10,000 pF. 
(0.0\iuF) plus or minus 2%. Ideal for service bridges, etc. I/- each, 
9/- per doz., £4/10/0 per gross. 
PLUGS AND SOCKETS : Pye angle, I/- ; Pye straight, 1/3; B. & L. 
5-pin, 1/6 ; B. & L. 7-pin, 1/9 ; Jones 6-way, 1/6 ; Jones B-way, 1/9 ; Jones 
10-way, 2/- ; E.H.T. Single I/-. The above prices include plug and socket 
in all cases. Pye T-pieces 9d. Pye connectors, 9d. Now in stock : 
Pye Angle P. & S. to fit fin. cable. 1/3 complete. 
PUSH-SWITCHES : type !0F 11062, G.P.O. pattern, D.P.C.O. non- 
locking, 1/6 each, 15/- per doz., £7 per gross. 
CATHODE RAY TUBES : SCPI, Electrostatic Intensifier-type C.R.T., 
diameter Sin. max. second anode voltage 2 kv., max. intensifier anode 
voltage 4 kv., medium persistance screen. Brand new in original crate 
or carton, 22/6 each. 
AERIAL RODS : Copper plated steel. Fit into each other to make up 
any length aerial. Per doz. 2/-; per gross 18/-; per thousand £4/10/0. 
POTENTIOMETERS : Unused ex-Govt. Carbon, 3 k., 10 k., 20 k., 50 k., 
100 k., 200 k., 500 k., | m., each 1/6. Wirewound, 500, 2 k.,5k.,8k., 
20 k., 25 k., 50 k., each 2/6. 10002 | w. pre-set pots, wirewound, 1/6 each, 
1S/- per doz. Humdingers, 0-100) I/- each, 9/- per doz. 
HEATER TRANSFORMERS : Pri. 230 v., Sec. 6.3 v. 1.5 a., 7/6; Pri. 
230 v., Sec. 12 v. | a. 7/6. 
SPEAKER CABINETS : 


I7in. x 17in. x 6fin. 0.d., l6fin. x 13fin. x Shin. 
i.d., to take 10in. speaker. 


With carrying handle and separate cable com- 
partment at top. Soundly constructed in wood, these are ideal for dance 
band use. 10/6 each, carriage and packing 2/6. 
BAKELITE-CASED IGNITION SWITCHES: type 5C/547. Willi 
switch substantial currents at low voltage’; many useful applications. 
1/3 each, 13/- per dozen, £6/10/0 per gross. 
MINIATURE TANDEM POTS. : 30 k., plus 1.5 k. with S.P. switch. 
Spindle diameter jin., spindle length gin. from end of bush. 2/6 each. 
VALVEHOLDERS : Ceramic: UX5 (807, etc.), I/- each, 10/- doz. ; 
UX7 medium (1625, RK34, etc.), I/- each, 10/- doz. ; B9G (EFSO, etc.), 9d 
each, 7/6 doz. Amphenol : Int. ictal, 9d. each, 7/6 doz. ; Br. 7p, 9d. each, 
7/6 doz. ; Br.5p, 9d. each, 7/6 doz. ; UX7 med., 9d. each, 7/6 doz. ; UXS 
9d. each, 7/6 doz. Paxolin: Br.5S, Br.7, UX4, UX5S, UX6, UX7, éd. each. 
SPECIAL PURPOSE VALVES : VR65 5/-; MS/PEN 6/6; RLI8 5/-; 
7475 a : VRII6 : ; Ell48 3/6; XHIS 2/6; 
Cv73 4 ; 9003 5/-; 9 66 6) VRI36 (EFS4) 
A (6 ; E1148 3/6. 
ACCUMULATORS: 2. 10 AJH. In black moulded bakelite case, 
unfilled and uncharged. 4/9 each. 
L. F. CHOKES: 5 H. 100 m/A. 3/6; 3 H. 200 m/A. 5/-. 
a MOTORS : type A/3R. For 24 v. D.C. 3}in. x Zin. in. 
8/6 e 
METAL CUTTING SHEARS. A robust tool, one-inch blades, will cut 
up to 16 s.w.g. aluminium. Per pair, 2/- ; per doz. pairs, 21/-, per gross 
pairs £11/16/0. 
SMALL-SIZE PAPER CONDENSERS : 2::F 100 v. wi dimensions 
ifin. x fin. x Bin. Ideal for cross-over networks, etc., ry pte doz., 45/- 
per gross ; £14/10/0 per thousand. 
MOTORISED SWITCH ASSEMBLY: type !0FB/S56. Containing 
24 v. miniature motor, 2jin. x Ifin. x Ifin., gearing, switch contacts, etc. 
Ex-Govt. Motor only tested. 10/- each. 
SLEEVING : 2 mm. oiled silk, etc., 3/6 per 24 nominal yard lengths, 
assorted colours, 33/- per gross ditto. 
METAL-CASED CONDENSERS : 0.01/1,000 v. wkg. 9d. each, 7/6 per 
doz. 0.1/350 v. wkg. 9d. each, 7/6 per doz. Ditto, but screw-fixing and with 
long insulated leads, 9d. each, 7/6 per doz. 
FOR CALLERS ONLY : Emiscope Type 4/! 3in. Electrostatic C.R. 
Tube, as used in “ Wireless World "’ Cathode Ray Oscilloscope with 
Wobbulator (December 1949 issue). Complete with hoider, 12/6 each. 
(Reprints of above article available 7d. each.) Bomb Computors : 
as widely advertised, contain 3 motors, hundreds of gears, aneroids, etc., 
etc.. 39/6 each (bring your car !). H : High Output Pentode, 4 v. 
and 400 v., 5-pin British ceramic base. Also successfully used, strapped 
as replacement for 4 v. triodes in quality amplifiers. 7/6 for two 


ALL GOODS NEW AND UNUSED UNLESS OTHERWISE STATED. GOODS SHOWN AS EX-EQUIPMENT HAVE BEEN FULLY TESTED 
AND ARE IN GOOD WORKING ORDER. PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME 
AND ADDRESS. POST ORDERS TO OUR DEPTFORD ADDRESS. EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY. 


GARLAND RADIO 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8 


TELEPHONE : TIDEWAY 4412/3 


ALLEN & GOULD 
5, OBELISK PARADE, LEWISHAM, S.E.13 
TELEPHONE : LEE GREEN 4038 
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UNIVERSITY RADIO 


Offer Guaranteed Used Equipment at Attractive Prices 


Avo Battery All-wave Signal 
Generator, as new 


Sound Sales 1949 P.M., as new... 
Hallicrafters $ X16 


Philips Communication Re- 
ceiver PCRI, with A.C. power 
as new, in perfect condi- 


Witkins & Wright Coil M/C 
Pick-up, with equaliser, as new £5 © 


Ernest Turner Fluxmeter, as 
new, complete 


"7 


Valradio Convertor, 200/250 v. 
D.C. 200/50 v. A.C., 300 watts, 
75 cycle, works overhauled, as 


Mieco, 30 watt Amplifier, M/C 
Mike and Gram. inputs, variable 
output impedance A.C. 200/250, 


a 22 Rotary Converter, 230 

to 230 AC., 200 watts, 

wich filter unit and silencing 
cabinet. Perfect 


Ave 1948 Signal Generator, as 


Avo Valve Testers, |948/9, wich 
roller panel, as new ............. . 


Ex-W.D. Mine Detectors. 
batteries, in touring case 


One Oe» Decca non-auto 
change Decca Deccalion, in 
perfect condition and working 
order, as new 


Hambander, as new, with speaker £13 0 


M.C.R.1, complete with coils, 
power pack, phones etc.,asnew £8 @ 


Eversheds, 500 volt Wee Meg- 
ger, in leather case, as new 


49 10 
B.P.L. Signal Generator, A.C. 


ony E.1 Signal Generator, 


Mullard R.C. Bridge, as new 
Taylor 30A’Scope, as new 
ee | 6513 Signal Generator, P 


COSSOR 
PAY 


DB’SCOPES 339A OR 


ais 0 


412 0 


4122 0 0 


hahahah ttt ttt tL eee TTT Tri rererrirrerrrirrrrrire rrr 


WE NEED GOOD USED EQUIPMENT URGENTLY 
PLEASE SEND. BRING OR PHONE FOR OFFER 


1948 Model Collaro Microgram, 
complete and in perfect condi- 
tion, in portable case 413 0 0 

G.E.C. Miniscope, complete and 

w <i2 10 @ 


4i7 10 @ 


Ex-W.D. Stab Volt Type 8, 

stabilised voltage power pack in 

perfect condition and working 
cis ie 0 


Brierley Armature Pick-up, 
with equaliser, as new 


WE NEED AR 88's - BC 221's - 348's - 342's ALSO 
3339 ETC. WE WILL 
WITHIN £2.0.0 OF THE MARKET PRICE - 


Avo Model 7, as new 
Avo Model 40, as new 
Eddystone 640, as new 


Decca Record Player Unit, 
Long Playing, as new 


Goodsell Williamson Amplifier 
with Goodsell tuner unit as new, 
cost £53, our price complete 


Transformer, | 10/250 A.C. 2,500 
vy. at 100 Mills. As new, each 


Transformer, 230/50 C/I PH. 2 KVA. 
30/50/55/60/100/110 volts, 66 
amps. at 30 volts, as new . 


Collaro Record Player, 78 revs. 
P.M. centre drive, as new 


Decca Record Player 78 r.p.m., 
in portable case 


Garrard R.C.65, record changer, ‘ 


“ Presto " U.S.A. Portable Disc 
Recorder, complete with presto 
mike, 78 r.p.m., built-in or 
fier, can be converted to 
r.p.m. A.C. 110/750 volts. n 


C.D. Portable Disc Recorder 
Unit, less amplifier, as new 


Wharfedale Corner Cabinet 
Speaker, as new 


Vitavox Bitone, as new 


L.S.L. Valve Tester and Test 
Meter, combined, as new 


Ex-W.D. Cossor 
single beam, A.C. 
plete oscilloscope 


Pullin Series 100 AC/DC Test 
Meter 


Rees Mace AC/DC 110 —— 
6-valve Radio, 30 meg. 
kes., as new. Perfect. 

Eddystone 504, as new .. 

Ex-W.D. A.C. Mains Battery 
Charger, complete and perfect 
3 circuits, 36 vol 
each circuit 

Ex-W.D. Metal Cases, for Com- 
munication Receivers, 22in. x 
l4}in. x 104in., each 

RI154, as new 

Woden 50 watts Amplifier A.C. 
200-250 volts, perfect 

B.S.R. Ribbon Mike, as new 

Hallicrafters $X . complete 


20R, 
and perfect, A.C. 110-250 v. ... £28 0 @ 


THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 


THAT YOU MAY NEED WILL BE WELCOME 
Stamped addressed envelope, please. 


WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE EXTRA. 


22 LISLE STREET, LEICESTER 


SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a (opposite) 1S OPEN ALL DAY THURSDAY 


Thursdays 9 to |. 


Phone: GERrard 4447, 8582 and 5507. 


Hours 9 to ¢. 


Jury, 1951 


Latest W.B. “ P.M. Speakers. ~. Charger Transformers. Suitable for use with preceding 
ta A are bag Sin. be as Gin. 21/-; 21/- Rec “itlers Each has input of 230 volte. 
Sin -; 9in., 6; 37 6. (a) 24 volts tapped 15 v 
Potentiometers. New see . 5K c 25K 23/9 : (b) 30 volts tapped 15 v and 9 v. at 3 ampe., 
50K, 100K, 3, }, 1 and 2 meg., less sw . % 9 adh volts oe St. = Smee. 17:9 : (d) 
switch, @/-. Midget with switch, ¢, ¢ and 1 megs patecwng Regie ed y Riper. ve 
@/-. Surplus Midget, lin. dia. valves between 6 ohm. pee Te tapped 9 v. at 1) amupe, 24/8. 
» . 
and 2 meg., 2/6 each. A Battery Charger Wiring Diagram is included with 
Surplus Potentiometers. All standard size with extended purchase of Charger Transformer and Rectifier. 
spindles: SK, LOK, 15K, 20K, 25K, 50K, 100K, 250K, 
500K, 750K, 1 meg., 2/- each. ° NEW SURPLUS !! FOSTER TRANSFORMERS. 
Coils. Denco Maxi “ Q*’ High ‘ Q*’ with miniature size | FF \ ' PRIMARY 230 VOLTS. SECONDARY 12 VOLTS 
Litz wound on Polystyrene Formers with adjustable = 9 AMPS. 21)-. 
Iron Dust Cores. Aerial H_F., or Oscillator for 465 k/« 
Range covers al] wavebands from 3.6 to Filament Transformer. Inputs 230 ree outpute 6.3 v. 
metres. Wiring diagram. Prices: Chassis 1} amp., 8/3; 4 v. 14 amp., 7/6 ; Input 200/250 v 
Mounting 39 (with, React Octal fitting pin Output Transformer—Stern’s. Midget sin. x in. x output 4 v. CT), 1% amp., 4 v. 2 pan Os v. 2amp., 
ase, 4/- (with React, 5/-), neo T.R.F. Matchet ~ ratio bo @ tor ratio 90-1, 9/9). Papen et 19/6. Inpat 230 v. output 6.3 v. (C.T.) 4 amp., 16/6. 
pair ‘Medium and Lo Wave pair. Weym _ ratio (over 12 ratios, some  § watts, + 
tched pale Ma. fo get aves, 106 pa’ , Stern's Heavy Duty Multi-ratio, all C/Tapped, handles tinghouse Reotifers. (a) ELT. 61. Rated 350-0-850 
Superhet Matched pair 8.M. and L. Waves, 13 watts and suits P.X.4s, 6L6s, etc., 29/6. Rola ; (>) H.T.52. Rated 350-0-350 v., 
11/6 pair. All types Wearite “ P'’ C j . Multi-ratio, 5/6 watts, 13/-. J : (ec) eS 500-0- 500 v., 
stock. Weymouth Midget lin. x jin. dia., Iron Core 
Aerial, H.F, or Osc., 3/9 each L.F. Chokes. Midget 10 henry 250 ohms 40 mA, 3/6; 
Electrolytic Condensers. B.E.C. Midget Can Tubular 9 yr. 250 we 60 mA, 66; 20 hny. 300 ohm, 
8 mfd. 450 v. (tin. x fin. dia.), 3/- ; 8-8 mfd, 450 ter haga 5 meg 280" 8/6 : 20 bay 
itn x Tie we 4/9 16-8 mid. aoe By x 8/6 ; bny. 300 ohm, 120 m/a, 15/- ins Transformers. All New Stock with Primaries 
in. dia.), 5/6 ; 32 m ones. Bie ; 16- 6 m id 50 v nad for oo volts. Secondaries (a) 250-0-250 
ag ee “ae i : Metsi Chassis. Substantially made of gauge 16 8.W.G volt, 80 mA, 6.3 v. (tapped 4 v.) 4 amp. and 5 v. 
500 Bi we 7§ : : ; with four sides, Tin. x 4in. x 2in., 9/9; 9in. x (tapped 4 v.) 2 amp.. 38 6 (also available with 350-0- 
, . ; ° . x 7 x 4 712 x g x 2hin., : 7 r) amp. an¢ ¥. pped v 
53 5 16-16 iufa. 500 v., @@ : 32 mid . . . Ot x 2 9: . . 73: D , 41/6; (c) 350-0-350 v. 250 mA, 4 volt, 
1 New stoc ubilier mica a mfd. 5,000 v 26. 8/3 ; l6in, x Sin. x Shin : P os y. 3 amp. 6.3 v. (tapped 2 ¥.) 2 amp. and 
Denco I.F. Liner for accurately lining-up 465 Ke/s, or 3 v. 6 amp., 72/6, and many to other ratings. 
1/6 M/e LP. channels. Pre-tuned circuits, battery 1.7. Transformer, 495 k/e. New well-known manu 
operated and completely self-contained. Price 42/- facturer’ssurplus jin. x fin. x Ljin. Lron Core, 9/-each Heater Auto Transformers : tapped 2 ¥. 4 ¥., 5 ¥ 
(inel. P.T.) Denco Iron Core, 465 k/c. or 1.6 m/e., lpin. * x and 6.3 volts 3 amp., 9 b) 4 v. 3 amp. to 5 v 
Coil Packs, Osmor Midget Coil Pack Size 3jin. x Sor. ‘ 16/6 pair Wearite ane Cap, Tuned, 465 ‘ 2 amp. wether a (c) 4 v. 3 amp. to 6.3 v 
- ‘ * oo "C -pr ‘ew Surplus 465 k/c. Iron Core, din. 2 amp. eversible, . 
2hin. x ljim. covering 3. M. and L. Waves. Coils re 10/- pair. 
wound on Polystyrene Formers with adjustable Iron bald ali 
Senne aaeiiie ’ , o : i . Power Potentiometers. Bulgin adjustable slider type 
bo pan gg siggy te grep ow “Sanerhet ‘Meter Rectifiers. Westinghouse 250 micro/amp., ; max. 6 ohms 60 watt, or 14 ohms 60 watt, 13/6 each 
465 K'c.Unit 49/6 (incl. P.T). This Osmor Coil Pack 1 mA, 10/6 ; 5 mA, L Ex-Govt. Botary Adjustable 50 ohms 60 watt, 5/9. 
is also available for Midget superhet BATTERY . +” ‘ 
Portable sete including a matched ready wound Selenium Rectifiers. H.T./H. wave. 250 v. 50 mA, A4-stationpre-setTuner. For Superhetcircuits 465 Ke/s, 
Frame Aerial. Price §5'- (incl. P.T.). Weymouth 5/6 ; 250 v. 100 mA, 7/6; 250 v. 170 mA, 13/9. A complete self-contained unit from which any 3 
Midget 3) x2}xi1fin. covering 8.M L W Bands Medium W/band and 1 Long W band Stations may be 
for 465 k/e., emploving Matched Iron Cored Coils on F. Wave a Rectifiers for Battery Charging or Mode! pre-selected, and then individually selected by turn of 
each W/Band, 51/6. Wearite Superhet Type 705 2, r 6 v., 8/6 ; 6 or 12 v. 1) amp., 11/9: Rotary Switch. No Tuning Condensersrequired, only 4 
and 706 size 4}in. x 3fin. x liin., covering two Short - 21/-; 6 or 12 v. 6 amps, 25/-; connections are necessary, price q 
Wave and one Medium W/Band or 8-M-L Wavebands 12 or 24 v. 3 amps, 23/6. 
465 k/c., employs Iron Cored Coils, §3/4. All of Adjustable Mains Droppe gin. dia. x 2fin (a) 
the above Coi) Packs include Switching, Padding and Variable Resistor to contro! charging (or model speed) 15 amp., 1,500 ohme, 5/-; (b) .2 amp., 1,000 ohms 
Trimmer Condensers up to 3 amps. rating, 13/6. Suitable METER, 5/9. 4/3 ;(c) .3 amp. 600 ohms, §/-. 


KITS OF PARTS AND CONSTRUCTORS’ ASSEMBLY OUTFITS 


A MIDGET 4 STATION “ PRE-SET” RECEIVER. A Complete Kit of Parts to build a Midget ‘‘ All-Dry " Battery Eliminator, giving approx. 


ry E 
‘or e 9 (ine 1 Post) 1! A complete set of Assembly Instructions, showing the COM- 69 volte H.T. and 1.4 volts L.T. This Eliminator is suitable for any 4-valve Superhet 
7 _with a PRACTICAL COMPONENT LAYOUT and Personal Set requiring H.T. and L.T. voltages indicated above. The Kit is quite 
< diagram, for the construction of a 4-station easily and quickly assembled and is housed in a Light Aluminium Case, size 4Jin. x 


STLION 
sth SET’ 8U PERHET BEC EIVER, for A.C. Mains 200-240 voits lfin. x 3fim. It can therefore be accommodated inside most makes of Personal 

This Set is designed to receive three chosen stations on Medium Waveband and one on Sets. Price of complete Kit, £2/2/6. 

Long Wave, each station being then selected by the turn of a Rotary Switch, no tuning 

being necessary. It is of Midget size, being Sfin. x 4fin. x 7in. high, when fully ‘Wireless World * Midget A.C. Mains 2-valve Receiver. We can supply all the com- 

assembied and has the performance of a far more expensive ready-made Receiver ponents, including valves and M/coil Speaker to build this set as specified in the 

but can be built for about half the price of such a manufactured set. March 1950 issue at a total cost of 23/10/-. Reprint of detailed assembly instructions 

We can supply the Set either as a complete KIT OF PARTS, or by supplying the and circuit supplied separately for 9d. 

individual] Components separately. The complete price details. including an individual 

COMPONENT PRICE LIST is included with the above Leng 4 Instruction publica- “ Wireless World ” Midget A.C. Mains 3-Valve Receiver. Covering Long and Medium 

tion at 1/9. The detailed instructions and diagrams make the assembly of the Set Wavebands. We can supply all the Components, including Drilied Charsis, Valves, 

very simple. An attractive Walnut finished Wood Cabinet ie available to accommodate Moving Coil Speaker, etc., to build this Set, as epecified in the Feb. 136eiaavue at a total 
the Set cost of £4/17/9 inc lauding a reprint of the complete Assembly Lnstructions and Circuit 
A MAINS or BATTERY “ PERSONAL " SET (this is available separately for 9d.) and Practical Components Layuut with “ point- 

A complete KIT OF PARTS to build our MIDGET 4-VALVE SUPERHET PER to-point'’ connections. An attractive Walnut Finished Cabinet is now availabie for 
SONAL SET, covering MEDIUM and LONG WAVES and designed for MAINS this W/ World 3-Valve Set at 21/-, or it can be supplied with be Dialand Drive 
er BATTERY operation is now available Assembly which includes the latest Station Name Dial and Dial Esc’ scutcheon, and a 

This2 W aveband Superhet Receiver is designed to operate on A.C. mains 200/240 volts Combined Switch/ Volume Contro) to effect very slight modific: ation. Inclusive price, 

* All-Dry’’ Battery, either method being selected by means of a Rotary 35/- (Dial and Drive Assembly with Switch/V. Control supplied separately for 14/-). 

. It is so designed that the Mains Section (size 4jin. x ifin. x 3#in.) 
supplied as a separate unit, which may be added at any time. The kitthereforecan We can supply all the Components, including Valves, M/Coll Speaker, ete., to build a 
be supplied either as an “ All-Dry ** Battery Personal Set, or as a Midget Receiver Midget A.C. D.C. Mains T.R.F. 3-Valve (Plus Metal Rectifier) Receiver as designed and 
for combined Battery/Mains operation specified by a popular tee hnical Magazme, at a total cost of £5/9/6. A reprint of 

The circuit incorporates Delayed A.V.C. and Preselective Audio Feedback. A Rola the assembly instructions, and layout available for 9d. 
4in, P.M. Speaker with generous size Output Transformer ensures excellent quality 
reproduction. Ready Wound Frame Aerial, Fully aligned I.F. Transformers, anda An Entirely Complete 3-Valve Amplifier Kit of Parts. Operation on A.C. or D.C. mains 
Drilled Midget Chassis are included. Valve line-up: L.R.5(F.C.)1 T.4 (1.P. Amp.) 200-250 volte. Has an output of max. 4 watts, with valve line-up 2546, 6J7 and U31. 
18.5 (Diode Det. and Audio Amp.) and 38.4 (Output Tet.) A matched 6jin. Moving Coil Speaker is supplied. Price, including Wiring 

We can supply the Set, either as a COMPLETE KIT OF PARTS (with or without Diagrams, £4/12/6. 
the Mains Unit), or by supplying the Componente separately. The complete price 
details, including an INDIVIDUAL COMPONENT PRICE LIST, is meluded in Fon £6- !! A’ complete KIT OF PARTS including Drilied Chassisand Valves 
our Publication on the Set. This publication is available for 1/9 (incl. post), _ in to build a 6 to 8 Watt Push-Pull Amplifier, for operation on A.C. mains. Issuitable for 
addition = the detailed Assembly Instructions it contains, it also shows the COM- use with Magnetic Crystal or Light-weight Pick-up and ine nae wag Tone Control. 
PLETE CIRCUIT, with a PRACTICAL COMPONENT LAYOUT and POINT. to Theoretical and Practical diagrams supplied. Price of Complete Kit, £5/18/9. 
POINT CONNECTIONS, which in themselves enable the Set to be quite easily Price of Amplifier Chasais, completely assembled, £7/10/0. Circuit and component 
assernbled ist separately Od. 

An attractive Walnut Finished Cabinet, size 9in. x 5jin. x 5jin., of the hinged-lid 
type and suitable to house the combined set is available for 21/6. The “Summer Alldry ” Battery Portable as published in June issue of “ Practical 

A Midget T.B.F. Battery Portable ‘‘ Persona!” Kit. A complete Kit of Parts to build a Wireless. "’ We pond supply he stock all the Components to build this Midget 
Midget 4-valve All-dry Battery Personal Set. Consista of Regenerative T.R.F. 3 Valve Receiver. The complete Article and Circuit, including Practical Layout 
Circuit employing Fiat Tuned Frame Aerial, with Denco Iron Dust Cored Coil, thereby and Component Price List, is ava'lable for ] 
ensuring Maximum gain for Singie-Tuned Stage covering Medium Waveband . “ 

Valve line-up: IT4 (B.F Ampl.), IT4 (Detector), 185 (lst A.F.) and 384 (output) TELEVISION!!! The “Viewmaster” Televisor, assembly instructions showing 
Includes latest Rola 3in. Moving Col! Speaker, and a Chassis already drilled and Wiring Diagram and Practical Component Layout available for §/-, We have the 
shaped. A consumption of only 7 mA ensures long battery life. The Kit is designed specified Components, including the T.C.C.—Bulgin—Morganite—W.B. nt ome 
for a cabinet, minimum size 6jin. x 4j:n. x > We can supply the Set either asa house—Plessey—Colvern, etc., outfits in stock. We can supply this Televisor by the 
COMPLETE KIT OF PARTS. or by supplying the Components een The individual stages (as published with the instructions) or by separate Components. 
complete price details, including an INDIV int AL COMPONENT PRICE LIST is Complete price details can be obtained on application. 
included in our publication on the Set. This publication is available for Qd. (incl 

st), and in addition to the very detailed Assembly Instructions it contains, it also . Turnt 
thows the Complete CIRCUIT with a PRACTICAL COMPONENT LAYOUT and = NEW DECCA 3-6PEED prs Siimie son takes and ‘Thtabie = 
POINT-to-POINT connections, which in themselves make the assembly of the £7/3/4 ; and Pick-up only (for 3 ‘speeds. iy a , 
Set very simple. . . 


* Send 6d. P.O. for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and 
“hundreds * of Wireless Components. When ordering please include postage and packing. 


STERN RADIO LTD., 109 and 115 FLEET STREET, E.C.4 


Telephone: CENtral 5814 and 2280 


JuLy, 1951 


——CLYDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


Wrrecess Wor_p 


U.H.F. TRANSCEIVER 
JEFFERSON-TRAVIS U.F.2. This unit consists of a 
Svalve transceiver — which is complete except for a 


FOREMOST 


T.V. AND 


T.¥. RECEPTION 


493. R.A.F. Receiver R.3601 Comprises two individ- 
ually built chassis, hinged at one end to allow the two 
sections to be closed together One chassis comprises 
Mixer and Oscillator, 3/EF50, followed 
strip employing 5 VR65 (SP61's) and 

an EA5O. 


The remaining section is built up with the “following ’* 
stages of the R.F. deck, EHT and HT power packs (high 
frequency primary transformer), a 24V. D.C motor and 
antenna sweep switch assembly, together with various 
condensers, etc 

The two sections hinge together as one —_ and are 
soczeced ie natal sulainen, isin, x Sim. x 8in. finished 


CLYDESDALE’S /1 2/6 


PRICE ONLY 

BREAKDOWN 
RAP. E3547 comprises a chassis of remarkable 
breakdown value and a 24 Volt D.C. reversible 
motor, 700: 1 gearbox, sweep switching unit, relays, 
over 100 various resistors, 60 Mica condensers, 11 poten- 
tiometers and numerous various components, 


CARRIAGE 
Pap 


50's and & total of 23 valves, i.e., 
EF36‘s, 2 V872's, 1 BASO. 
Complete =e is Inorg in a metal box 18in. x 13in. x 


£5 19/6 
INEXPENSIVE TELEVISION 


The 8.1355 LP./VIDEO Receiver for T.V. vision 
or sound, readily available for use on your specific 


15 EF50's, 3 EB34‘s, 


CARRIAGE 
PRICE ONLY PAID 


Included In the chassis is a 45 Mc/s IF. strip employing } 
F 


IN EX-W.D. 


COMMUNICATIONS 


COMMAND TRANSMITTER 
CONVERSION 


These transmitter chassis are complete except for the 
inductance windings and valves which were stripped by 


0.8. 
All condensers, jable tap coll formers and adjacent 
ae agg are still intact my Ae slow motion drives and 
controls. Original frequency coverage was {3 to 7 Mc/s. 
An excellent basis for compact portable TX or V.F.O. 
Totally enclosed in a louvred metal cabinet. Detailed 
conversion ine available soon. 


Paice omy 12/6 


PRICE ONLY 

MOBILE U.H.F. ANTENNA 
Ex.-R.A.F, U.H.F. Antenna, mounted on a moulded 
streamlined base into which is fitted an EA50 untuned 
detector stage. 


POST 
PALD 


The antenna measures 22.5 em. of solid copper construc 

tion and all connections are a © out to a 3 pin 
connector at the base of the 

Dimensions of complete unit: 13in. x éHin. ” 

CLYDESDALE’S 

PRICE ONLY 


TEST EQUIPMENT 
Ex.-U.8. Navy Test Set T824/ARR2 and TS24A/ARR2 
is a complete oscillator for the alignment of the ZBX 
aircraft receiver. It produces test signal for both the 
high and low frequencies of the receiver. The high 
freq. osc. produces a 245 Mc/s signal, the L.F. osc. can be 
vend over a range of 540 to 830 kes. 83/19/6 


k 
crackle cabinet with removable top and bottom plates, 
9din. x THn. x Tin. 


st a £4 9 6 SS 


y. frequency in that the R.F is fed in via a 
unit, Le. the R.F,24- 26 or 27. Space for an 

integra! mains power pack is er by - removal of 
the existing 80 v/400 cycle pack 
The B.1355 is complete with valves, 5 alsin of 7.5 Mc/s 
LF. (8P6i's) Detector (EA50) Video amplifier (8P61) 
and Cathode follower (SP61), also an EHT rectifier 
(8U2150) and HLT. rectifier (5U4G). 
Enclosed in 4 metal! case 1Sin. x 18)in. x 7 
CLYDESDALE’S 67 6 each 
PRICE ONLY 
Please include 10/- extra for transit case which will be 
refunded on return of the case. 


tin. 
CARRIAGE 


UHF/TV RECEPTION 

H492. Ex.-R.A.F. 3170 consists of a single deck chassis 
comprising 2 U.H.F. antuned R.P. stages employing 
RL37 (CV66) safeguarded by a V1-607 static discharge 
tube, a variable oscillator stage RL16-EC52 followed by 
5 stager of I.F. EPSO (VR91's) with a cathode foliower 
and amplifier employing a further 2 EFS0 (VR91) and 
2 EBA5SO's as detector and DC restorer en A Clter 
stage using an EFSO be is mounted above the chassis 
and is stabilized with a CV 

EHT and HT aint aly (high 
employs @ 5Z4 and VU1LI1 

All connectors, plugs. switches, etc., are brought out to 
the front panei 

The unit is a in metal box 18m. x Sin. x Sin, 


Ginished in oe 
I CARRIAGE 
£4/12/6 PAID 


frequency primary) 


CLYDESDALE’ 8 
PRICE ONLY 


AVAILABLE—BRAND way 


INDICATOR TYPE 6 AND TYPE 6H. These unite are 
mentioned in the INEXPENSIVE TELEV ISION design 


> 
The indicator anit is fitted with 4/VR9) (EFS0), 3V R54 
host 


(EB34) plus 
potentiometer 
complete unit is —— in a metal box, Sin. x 


ished in 
£3/19/6 ARR PALD 
j 
Please include 10/- extra for transit case. 


of T.V. components, condensers and 


MULTI-WAY CABLE 
H.504—YA2715. 5 pairs No. 1 Connector. 
braided sheathed 
5/- 


This is a 
cable in 15ft. lengths in new 


PosT 
PAID 


| The unit is practically 


| unit for the H51 


| and MULT.) 


| PRICE ONLY i 


| PRICE ONLY 


tuning d one = S os oul 
— valve. The « -t. -¥ it operated on Srecam 
70 Mc 

The transmit receive side of the unit hae been left un- 
touched with all transformers, valveholders and relative 
components in place it less valves —original valves 
were 2/6Y7's and 1235. 


The UF2 conaiste of two unite mounted by means 


feeding through the pane 

Sin. P.M. speaker, slephone handeet jack and change 
over — both panels are *‘ silver ** 5 uring 
8 x 7 

Complete UF? Is housed in a black crackle cabinet approx. 
194in. x 15in, x Tin., fitted with handles. 
CLYDESDALE’S £2 j 1 CARRIAGE 
PRICE ONLY PAID 
Circuit details will be available shortly. 


V.H.F. TRANSMITTER 
H517—85-96 Mc/s Tone transmitter by a 
This cnamniiiies is extremely suitable for“ 144° 

tions and consists of a 6V6 crystal oscillator stage “7 Mcs 
plus), RK34 multiplier stages and KK34 final. Speech 
and modulation by two 6N7's. 


complete except for valves— 
there have been one or two of the inductances removed. 
but these would need to be replaced in any case for 
2 metre operation. 

Coraplete in die-cast mounting with louvred cover 14in. x 


— 
AID 


Circuit details will coun, be available, also detaite ofa 
suitable power pack 


V.H.F. RECEIVER 
The STRATTON P40 receiver Ls i accompanying 


for 
2 metres are also possible. The P. ry ote. 85 to 95 Me/s., 
crystal controlled osci|lator — is complete with en 
1, EFS4(RF), 1/EFS4 (MIXER), 1/BC52—2/EP54 (OSC. 
2/EF39 (LP), 1} /EB34(DET, Ave. 1/655 
lst AUD.) and 1/6V6 (OUTPUT). 
The receiver ts enclosed in a die-cast frame with louvred 
cover, Lijin. x Sfin. x 4fin., less crystal. 
CLYDESDALE’S 1 | Post 
PAID 


12.25 MCS. LF. STRIP 
H.38A. LF. Strip by Pye provides a very compact LF. 
sub-chassie complete 8P6] valves. ay Chassis is bp 
for IF operation and input leads are 
Coax input and golpes sockets A 
. Dim. 18in. x Sin. x 4fin. 
POST 
PRICE ONLY PAlD 
Chassis, less valves, 17/6 each. Post paid. 


FLU XMETER NO. WY 0023 
8 range Fluxmeter from 500 to 4,000 ugass, complete 
with test coil and instructions for uses. Bullt into wooden 
com, chee 1Shin, ¥ Oy with hinged lid and 
carrying 
£5/0/0 CARRIAGE 
PAD 


and! 
CLYDEST ALES 


CLYDESDAL 


PRICE ONLY 
Phone : South 2706/9 


SUPPLY 2 BRIDGE STREET 
cO LTD. GLASGOW .- C5 


Branches in Scotland, England and Northern Ireland. 


WIRELESS WORLD 


1951 


RADIO 


MAINS 
TRANSFORMERS 


Primary 200-250 v. P. & P. on 
each 1/6 extra, 

250-0-250, 100 mA., 6 v. 3 amp., 
4. 3 amp., 4 v. 3 amp., 17/6. 
350-0-350, 250 mA, 6 v. 5 amp., 
4 v. 3 amp., 32/6. 

250-0-250, 60 mA., 6 v. 4 amp. 
(to be used on common heater 
chain with 6x5 rectifier), 13/6. 
280-0-: 60 mA., 6 v. 3 amp., 
4 v. 2 amp., drop-through, 14/-. 
Drop thro, 3 50 v. 70 mA.., 
6 v. 2.5 amp., 5 v. 2 amp., 14/6. 
Semi-shrouded, drop-thro’ 280- 
0-280 6 v. 3 amp., 5 v. 2 amp., 16/-. 
Semi-shrouded, drop-thro’ or 
upright mounting 280-0-280 80 
mA., 4 v. 6 amp., 4 v. 2 amp., 
12/6. 

Auto-wound H.T. 280 volts at 
360 mA., 4 v. 3 amp., 2 v. 3 amp., 
or 6 v. 3 amp. Separate 4 v. 3 amp. 
rectifier winding (upright or 
drop-thro’), 10/6. 

350-0-350 v. 120 mA., 4v. 6amp., 
4 v. 3 amp., drop-through, 21/-. 
Auto-transformer, various com- 
binations of voltages including 
110 v. 70 watt, and 3/4 volts 
windings at | amp., 2 volt | amp., 
drop-through or upright mount- 
ing, 10/6. 

Heater Transformers Pri. 200- 
250 v., 6 v. |} amp., 6/-. P. & P., 
each 9d. 


ELECTROLYTIC 
» CONDENSERS 


50 mid. 50 work, 1/9. 
100 mfd. 12 v. work, 1/3. 
50 mfd. 12 v. work, I/-. 
25 mid. 25 v. work, 1/2. 
16x 8 mfd. 450 work, 4/-. 
8 mfd. 450 v. work, 2/6. 
mid. 12 v. work, 1/3. 
8 mid. 500 v., 3/-. 
8x 8 mfd. 450 work, 3/6. 
32 mfd. 350 work, 2/6. 
32+ 32 mfd. small tube tag ends 
200 v. work, 2/-. 
164-8 mid. 350 work, miniature 
tag end, 3/- 


P.M. SPEAKERS 


with 
trans. 

15/- 
14/6 


Pa 17/- 14/6 
Sin. Energised 750 ohm field with 
O.P. trans., 13/6. 

P. & P. on each of the above 
\/- extra. 


THIS MONTH’S 
OUTSTANDING 
OFFER 


465 Ke. Midget |.Fs. Q. 120, size 
Igin. long, lin. wide, gin. deep, 
by very famous manufacturer 
Pre-aligned adjustable iron dust 
cores, per pair 12/6. 


Terms of business :—Cash with order. 


D. COHEN 


& TELEVISION COMPONENTS 


COIL PACK. 3 wave band, 16-50 metres, 
180-550 metres, 1,000-2,000 metres. Iron 
cored coils, I.F. frequency 465 kc. Size 1j" 
high x 34" wide x 23” deep, complete with 
circuit diagram, tax paid 24/-. Post paid. 


WALNUT BAKELITE CABINET. Size !2in. long 7}in._ high x 6}in. 
deep, scale aperture 3}in.x 4in., louvred front, complete with 3 wave-band 
scale, back plate, 5-valve superhet chassis and back, 19/6. Post and packing, 2/-. 
OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 2 ohms 
speech coil, 4/9 ; Push-Pull 6 v. 6 matching 10 watt 2 ohms speech coil, 6/9. 
Miniature type to suit 1S5, 5/-. 

SET OF 3 BROWN KNOBS marked “ wave change,” ‘‘ tuning,” and 
** volume,”’ 1/6. 

MIDGET COMPONENTS. Twin gang jin. diameter, jin. long. (The 
dimensions of this gang are slightly deeper than a standard volume control.) 
Pair Medium and Long iron cored T.R.F. Coils in. long x gin. wide complete 
with a 4-valve all dry circuit. Both above items 8/6, post paid. 

ALL DRY A.C. MAINS SUPPLY UNIT, size 3fin. long x 22in. wide x Itin. 
deep. We can supply a complete all-dry circuit, using the above Midget 
Components to incorporate the above Power Unit, 19/6, post paid with circuit 
MIDGET BAKELITE CABINET. 7in.x 5tin.x Sin. c/w. 
chassis med./long wave scale and back (takes std. twin gang condenser and 
3tin. speaker), 15/-. P. & P., 1/6. 

LINE AND FRAME COIL ASSEMBLY. Frame coils wound but not fitted 
(full instructions supplied). High impedance frame ; low impedance line, 
matching 5-1, 8/6. 

PRE-ALIGNED MIDGET 465 Kc. Q. 120, 9/- per pair, post 6d. 
MINIATURE 465 Ke. 1.Fs. Type M400B. 14/-, plus 6d. post and packing. 


MINIATURE 465 Ke. 1.Fs (slightly larger than the above item) Q.120, 
per pair, 10/-. 


IRON CORED 465 Ke. WHISTLE FILTER, screened, cach 2/6. 


VALVE HOLDERS. Paxolin international! octal, 4d. each. Moulded Inter- 
national octal, 7d. each. EFSO ceramic, 7d. each. Moulded B7G slightly soiled, 
6d. each. 


LINE CORD. 1/3 per yard 
CERAMIC P.F.S. 3 each of the following : 330, 220, 180 and 82, 2/6. 
TRIMMERS. 5-49 pf., Sd. ; 10-110, 10-250, 10-450 pf., éd. 


TWIN GANG .0005 TUNING CONDENSER, 5)-. 
Post and packing, 6d. 


TWIN GANG MIDGET .00937 with perspex dust cover and trimmers, 
8/6. Post and packing, 6d. 


MAINS DROPPERS. 0.3 amp. 460 ohms, tapped 280 and 4/0, 1/6 ; 0.2 amp. 
717 ohms, tapped at 100 ohms, vitreous, 1/6 ; 0.3 amp. 950 ohms, tapped 700 
and 825, 2/6 ; 0.2 amp. 1,000 ohm, vitreous, tapped,-2/6. P. & P. on each, 3d. 


VOLUME CONTROLS, by famous manufacturer. Long spindle and switch, 
+, 4, Land 2 meg., 4/-each ; 20,25 and 50k.,3/6each. Post and packing 3d. each, 


VOLUME CONTROLS, by famous manufacturer. Long spindle less switch, 
5 k., 50 k., 500 k., | meg., 2/6 each. Post and packing, 3d. each. 


3-way 0.3 amp., 180 ohm per yard. 


With trimmers, 7/6. 


WAVE CHANGE SWITCHES. 6-pole 3-way, 2/-; 3-pole 2-way, 1/2 ; 


4-pole 3-way, 1/9 ; 5-pole 2-way midget, 1/9. Post and packing, 3d. each. 
MINIATURE BUTTON NEON INDICATOR, complete with brass 
batten holder 200/250 v., 2/-. 


MAINS OR BATTERY PORTABLE COILS, comprising medium wave 
frame aerial and long wave loading coil, used as aerial coils. Midget iron cored 
screened L/M osc. coils, complete with circuit L.F. frequency 465 Ke., 9/6 

6 IRON CORED LONG MEDIUM AND SHORT WAVE COILS 
coupling winding on all bands, 13.5-50, 180-550, 1,000-2,000 metres, complete 
with circuit, 8/6. 


METAL RECTIFIER, 250 v. 60 mA., latest midget Selenium type, 7/-. 


S-valve S/H. 


TELEVISION MASKS 


White Rubber. 9in. with glass, 
10/6. White Rubber. !2in. with 
glass, 15/-. Sin. white rubber 
mask, soiled, 12/6, plus t/- P. & P 


CONSTRUCTOR’S PARCEL 
comprising: 5-valve superhet 
chassis with |.F. trans. and V/H. 
cut-outs, |3}in. x 6in. x 2in. with 
L.M.S. scale 7in.xSin., back 
plate and two supporting brackets. 

rive drum, spindle and pointer, 
mains trans. G.E.C. 50 
70 mA., 6 v. 2.5 amp., 5 v. 2amp., 
and Plessey Sin. M. energised 
2,000 ohm field with 5,000 ohm 
impedance, O.P. trans., 35/-. 
Post and packing, 2/-. 
CONSTRUCTOR’S PARCEL 
comprising: S-valve superhet 
chassis with |.F. trans., and V/H. 
cut-outs, [32in. x 6in. x 2in. with 
L.M.S. scale 7in. x Sin., back plate 
and two supporting brackets. 
Drive drum spindle and pointer, 
7/6. Post and packing, 1/6. 
CONSTRUCTOR’S PARCEL 
comprising : twin gang with feet, 

air long and medium iron cored 

-R.F. coils, 4 octal V/H., 3-pole 
2-way switch Erie 20k. pot. w/s., 
heater trans. 220-240 v. | amp., 
2 yds. flat silk flex, 3 black knobs, 
chassis !O0fin. x Stin.x2in. with 
speaker V/H, 


and 32432 mfd. 200 v., 

post paid. 

CONSTRUCTOR’S PARCEL 
comprising : Chassis 10} x S}in. 
x2in. with speaker and valve 
holder cut-outs, R. and A. 6}in. 
P.M. with transformer, twin 
gang with feet, pair medium and 
long wave iron cored T.R.F. coils. 
Four International Octal vaive 
holders, wave-change switch and 
Erie 20k pot with switch, 25/-, 
plus 1/6 post and packing. 


Stin.x2in. with 

valve holder cut-outs ; 

Sin. P.M. with O.P. 
ones with trimmers ; pair 
of T.R.F. coils; Four inter- 
national Octal valve holders ; 
wave change switch and Erie 
20k pot, with switch, 19/6, plus 
1/6 post and packing. 
CONSTRUCTOR’S PARCEL 
comprising : Midget twin-gang 
with slow-motion drive; pair 
midget 465 Ke. LF.s; frame 
aerial ; medium wave osc. coil 
and layer type H.T. and L.T. 
batteries 6 v.xlt v., and 
midget chassis, 21/+, plus 2/- 
post and packing. 
CONSTRUCTOR’S PARCEL 
comprising: 5-valve superhet 
chassis with transformer cut- 
out, size |3zin. x 6in. x 2in., with 
L.M. and S. scale, size 7in. x Sin. 
Back plate, two supporting 
brackets, drive drum, pointer, 
two-speed spindle, twin gang 
condenser. Mains transformer 
50-0-250 v. 60 mA., 6 v. 4 amp. 
Pri. 200-250, 64in. speaker and 
6x5 rect., 35/-, plus 2/- post and 
packing. 


All enquiries must be accompanied by stamped addressed envelope. 


PLEASE NOTE—Regret no orders accepted from outside United Kingdom. 


POST ORDERS ONLY 


67 RALEIGH AVENUE, 


HAYES, MIDDLESEX 
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NEW RADAR PROJECTION INDICATING EQUIPMENT 


MODEL V.G. TYPE CG-55 AEB 


BRIEF TECHNICAL SPECIFICATION 

Power requirements: 115 v. A.C. Single phase, or 230 v. with 

auxiliary transformer. Total consumption |,765 watts. 

Input requirements : Trigger voltage 5-40 volts peak. Video voltage 

3 volts peak max. 

Ambient mperature Limits of Operation : 0°C to + 50°C. 
r : 252in. 

Picture ter : 24in. ; 

image Visibility : image on Projection Screen may be observed in 

the presence of approx. | foot-candle of indirect lighting. 

Optical System : Highest grade lenses and components by Bausch 

Lomb. 

Range Accuracy : 1°% of total designated range. 
Bearing Accuracy : Within 0.75 degrees. 

Overall Dimensions : 59in. x 34in. x 35in. 
Weight unpacked : !|,000 Ib. 

The exceptional quality of construction, together with the numerous 
operational advantages are several of many features which make this 
advanced equipment of outstanding interest in the field of Radar 
Engineering 


Designed and produced by the General Electric Co., U.S.A., for installation in ships, shore stations, aerodromes or research 
establishments. This Projection Type Plan Position Repeater performs a duty similar to the conventional P.P.I., except that the 
pattern is optically projected on to a large, flat horizontal surface, instead of being observed directly on a cathode ray tube face. 
The complete unit is approximately the size of a desk, 35in. high, with the viewing screen occupying half of the top surface, and is 
operated as a plotting table, on which the actual map-in-motion is portrayed. Navigational calculations are made directly on the 
paper viewing screen which can be replaced at will from a concealed 30-yard roll supply. The Schmidt Camera and Optical 
System are of latest design and exceptional quality. 

The full screen may be employed to map an area of 4, 10, 20, 80 or 200 miles radius, the choice of range being made by a range 
selector switch. Electronically generated range-marks divide the screen into concentric rings for ranging purposes. In addition, 
two bearing scales are projected on to the screen, one being fixed to present true or relative bearing, the other rotating to 
present heading. The radar pattern is therefore far more significant, because it can be observed simultaneously with the pattern 
of actual bearing. 

The equipment is designed for operation with any radar system, of repetition rates of from 60 to 1,000 per second, and only very 
limited arrangements are necessary to provide the video, trigger and synchro inputs. 

Available for immediate delivery to U.K. and Overseas Buyers at exceptionally moderate cost. Full technical details are available 


LAWRENCES LIVERPOOL LTD. ovexfo" °7; 
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amurmr SCOOP 


STILL AVAILABLE ! 


BRAND NEW & UNUSED 
FAMOUS MANUFACTURE = NOT EX-GOVERNMENT 


/RA/2. 10-12 WATT CHASSIS AMPLIFIER. Uses an 


AS 
ty 
ttre 2 TYPE J/RA/1. 30 watts. 3 feeding 2 KT61s in push-pull. Rectifier type U50. Size: 
ey) HEAVY DUTY AMPLI- 6in. x 17in. on 2in. chassis. 


FIER. Rack mounting, ‘ : 4 
rey crackle finished. Uses LASKY’S £7 19 5 Carriage and packing 
KTz63 and L63, feeding 2 PRICE ° ° 10/- extra. 
KT66s in push-pull. Rectifier type U52. Meter and switch for 

checking all current readings. Panel light, bass brilliance and 


gain controls. Size: 19in. x 12in. x 12in. on a chassis 4}in. high. SHORT HORN WEATHERPROOF SPEAKERS. 


LASKY’S £13 ih] 6 - , : BRAND NEW AND UNUSED. Complete with cable and 
PRICE . : Carriage and Packing 25/- extra. mounting bracket. 15 ohm speech coil. Listed at nearly £12. 


Outside dimensions:— 18” flare, 18)" long. 


1 LASKY’S 896 rakes 
TABLE MICRO- PRICE Carriage 10/- extra. 
PHONE STAND. CARBON HAND 


Two sections, chrome MICROPHONES. > > : 
plated. Crackle finished Heavy brass case, chrome plated. gt e eek tans attius BR eo eae 
base. Complete with screened cable. - ER NIAAE YS - ; a gi rl 
GOVERNMENT. Mains working 200-250 volts 50.c.p.s. Supplied 
LASKY’S 21’ LASKY’S 396 complete with brand new Marconi valves, fully guaranteed. Only 
PRICE ” PRICE the aaanes Ln gpd spongy ve gga ~— -~: and ee ~ 
: P comparable with g s at double and treble the price offered. 
Post, pkg. 2/6 extra. Postage and packing 3/6. For full data and specifications of the equipment offered send a 
24d. stamp and name and address. (Block letters please.) 


Availabl ACK Y°So 
aya: LASKY’S RADIO, 370 Harrow Road, Paddington, London, W.9 
(Opposite Paddington Hosp2al) Telephones : CUNningham 1979 and 7214 
Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. Send a 2}d. stamp with your name and address (in block letters please) for a 
copy of our current stock list giving details of our supplies of new > ~~ surplus equipment and ex-Government radio, radar and 
vaives, etc. 


WE HAVEN’T A CLUE 
WHAT YOU'LL ASK FOR NEXT 


BUT WE HAVE GOOD STOCKS OF 


Hi-Stab Resistors :—1%, 2%, 5% Vitreous Resistors 
Oak Switches—to YOUR Specification Avo and Taylor Test Equipment 
T.C.C.—Dubilier—Electrolytic Condensers Bulgin and Belling & Lee Components 


B.V.A. and U.S.A. Valves and Cathode Ray Wharfedale, B.T.H., Vitavox and Plessey 
Tubes Speakers 
Gram Motors and all the Components for 


THE “EE.” AND VIEWMASTER TELEVISORS 


and, of course, 


THE WILLIAMSON AMPLIFIER 
TELE-RADIO (1943) LIMITED 


177, EDGWARE ROAD, LONDON, W.2 
Telephone ; PAD 6116-5606 Shop hours : MON.-SAT. 9 a.m.—6 p.m. THURS. 9 a.m.-! p.m. 


Jury, 1951 Wrmetess Woritp 


TELEVISION 
CONSOLE CABINETS 


RADAR INDICATOR UNITS TYPE 
162C. BRAND NEW IN MAKER’S 
ORIGINAL WOOD CASE. Contains 2 
cathode ray tubes, one 6in. VCR517 and 

3in. VCR139. Also the following 

: three SP61, one 6J5, three EA50, 
one Dl. Dozens of components, coils, 
resistances, condensers, seven pot. meters, 
etc. Enclosed in metal case, size “> x 9in. 


19in. Weight 40Ib. 79/6 6, 


it 
LASKY’ S PRICE 1 ame extra. 


P.M. 
TELEVISION FOCUS MAGNETS — 


Suitable nn 
15/- 


tube. Tetrod: 
LASKY’ . PRICE Postage i 
LASKY’ $ ‘PRICE 16/ 11 


GERMANIUM | (_ CRYSTALS 


LASKY’S 3/_ cach. | 
or 


PRICE . Post Free. 


For 9, 10 or 12in. cathode | 


| two I, 


shelf for receiver, 
speaker 

rear tube protector, 
castors for casy movement. 
Undrilled. Suitable for use | 
with the Viewmaster, 

** Electronic Engi i 
** Practical ele 


“ 


2] 
vision,” 


Practical ‘Wireless,” and 
“Wireless World” televisors i 
LASKY’S PRICE 


£8.10.0 | 


= 


TYPE 6 6 INDICATOR 
UNIT. BRAND NEW | 
AND _ UNUSED. IN | 
MAKER’S ORIGINAL 
CARTON. Contains 1 6in. 
C.R. tube, type VCR97 

: 4 EFS5O, 

2 tio~ 


“ee x 16}in. x 


<= convert your | 
receiver to a con- 


800-2, 
| case, black crackle finish, with built-in loudspeaker. 


DE LUXE BEAUTIFUL 
WALNUT VENEER 


Cote A TOSS RECEIVER. TYPE 
Acrial-tested 

6 valve superhet circuit : R.F., Senta 
F.s, D. D.T., pentode —. Fiequency 
16-50 mtrs.; 200-550 mtrs. ; 500 mtrs. Fitted ‘- metal 
ras 
1 BCH35, 
£10 10 0 Catriage 10/- extra. 

o . 


12 volt. 


tunin; May be used with any suitable power 
complete with 6 brand new Mullard valves. 3 E 39, 1 
1 EBC33, 1 EL 32. 
LASKY’S PRICE 
Power pack for P.C.R. Receiver. 


LASKY’S PRICE 39/6 Carriage 5/- extra. 


EX-A.M. COMMUNICATION RECEIVER TYPE R1155. 
| BRAND NEW IN WOOD TRANSIT CASE. Aerial- tested before 
Prot Supplied complete with 10 valves. Circuit: B.F.O., 

mp., two I. magic eye, etc. 5 fi 
ranges : insta Me/s. ; 75.350Mcs 3; 1,500-600 kc/s.; 500- 
a ke/s. ; 200-75 ke/s. 


RECEIVER TYPE 
R3108. Lopes — 
AND UNUSE 
ORIGINAL CARTONS. 
Contains mew valves : 
4 SP41, 1 EA50, 1 VR78, 
2 CV6. Also a t of 


EX A.M. RADAR INDICATOR UNIT 
TYPE 62. Unused but soiled. Containing 
20 valves and a 6in. C.R. tube type VCR97. 
Valve line-up:—16 SP61; 2 EAS5O 
2 EB34. Dozens of components, resist- 
ances, coils, 
pot. meters, etc. Totally enclosed in metal 
case. Size: 18in. x Qin. 
40lb. E pemnated grey or black with coloured 
control k 
LASKY’ $ PRICE /@ Carriage 
89, 6 10/- extra. 


PLESSEY TELEVISION 
Line EHT Trans. 
Focus Ring 
Line width coil 
Boost choke 


condensers, 117 Mc/s — | Carriage 3/6 extra 
x llin. Weight 


| 64 
ins 


comp » coils, con- 
densers, resistances, etc. 
A motor generator with 
LF of 24 volts, and out- 


PASKY's PRIC 25/- 


PRICE 
"CONDENSERS. ALL 
BRAND NEW. 


| 16 x 16 mid. 450 vw. 
| 25 mfd. 25 
8 x 16 sot, “500 v.w. 5/6) 
60 x 100 mfd. 350 v.w. 74 
mfd. 500 v.w. 

resmage extra. 


To ali our Mailing List subscribers we aula fer eusasindid non-publicetion 
of our bulletin—this is owing to the present difficult paper position. All 
subscriptions will be advanced accordingly. 


/11 | 12 volts 1 amp., 7/9, post 9d. 


CAR RADIO PLUG SUPPRESSORS. Brand new Ex-Govt. 
Normally listed at 1/6 each. 


LASKY’S PRICE 1 /- each, 10/- per dozen. Post Free. 


WHY NOT CONVERT YOUR Sin. TELEVISION Ri RECEIVER 
TOA 12in. ? With a Westinghouse Boost E.H.T. Kit. Contains 

LSet ee, one 2 meg resistance, and 2 TCC. .00lmfd 6Kvy con- 
lensers 


LASKY’ 's PRICE * Plus | 1/- Postage. 


T.V. SCAN COILS FOR LINE AND FRAME. Brand new. 
manufacturer’s surplus. For 9in. or 12in. c.r. tubes. 


LASKY’S PRICE 19/6 


Post 1/-, 


SAFETY FIRST. Fused test pou: Fully insulated seis type 
with retractable point tact is only made when desired by press- 
ing top. Each prod contains a cartridge type fuse and spring. 


LASKY’S PRICE am per Ppt ny one black) 
i ‘Ost extra. 


SELENIUM METAL RECTIFIERS 


12 volts 6 amps., 27/6, post 9d. extra. 
extra. 

12 volts $ amp., 3/11, t 6d. extra 

350 volts 80 M/a., 7/41, ent nee extra. 
250 volts 60 M/a., 6/6, ‘post 6d. extra. 
Meter Rectifiers 5 M/a., 6/6, pest beat extra. 


VALVES AND 
CATHODE 
RAY TUBES 
There is no 
Shortage at 
Lasky’s 


(Opposite Paddington Hospital) 


Hours: 


Mon. to Sat. 9.30 a.m. to 6 p.m. Thurs. half day 1 p.m. Send a 2}d. stamp with your name and address 
block letters please) for a copy of our current stock list, giving details of our supplies of new manufacturers’ surplus 
equipment and ex-government radio, radar and valves, etc. 


LASKY’S RADIO 


370 HARROW ROAD, PADDINGTON, LONDON, 


w.9 


Telephones: CUNningham 1979 and 7214 
(in 


Wiretess WoriLD 


MORE OUTSTANDING OFFERS TO AIR- 
CRAFT COMPANIES AND THE ADVANCED 
AMATEUR 


AT OUR LIVERPOOL AIRPORT STORE. 450 brand 
new Sperry Artificial Horizons. Navigators Indicators 1|-82A, 
Pilot Indicators 10D/103/APN3, Visual Indicators 10Q/13003, 
Bomb Release Gear No. |. Mk. |. 11A/2029 Mk. 3. 11A/2837 
Warning Lamps 5c/i556, Cockpit Lamps 5c/1494, Spark Plugs 
LS86/87, Aircraft Generators 5U/562, Alternators 5U/1271, Black 
& Decker Aircraft Loadometers, etc. We have an interesting 
collection of aircraft equipment which commercial buyers will 
find well worth inspection. Q and/or 


without delay. 
AT 55, COUNTY ROAD, WALTON 

EX. AIR MINISTRY COMMUNICATION RECEIVER 
TYPE RIISS. Brand New in Wood Transit Cases. Aerial Tested 
before despatch. Supplied Complete with 10 valves and reprint of 
** Wireless World " 5-page Date describing easy conversion for 
Civilian use. Ranges !8.5-7.5 mes, 7.5-3 mes, 1500-600 kvs, 

5 kes. Suitable power pack described below. 
OUR PRICE £10/10/-. Carriage per passenger train, 7/6. 
1155 POWER PACK AND OUTPUT STAGE (U50 and KT6é!) 
to ** Wireless World "' Specification. Neat black crackle case 
size 12 x 8 x 5, with Sin. LS Built in. Connections terminate in a 
Jones plug which simply plugs into your 1155 and set is instantly 
ali AC operated without any modifications. Specially made by us 
and match in appearance with 1155. Has rubber feet and stands 
on top of set. PRICE £6/10/-, plus 3/6 carriage. (Delivery 14-2! 


»P 


days.) 

12-VOLT CAR RADIO. Comprises a type 455 Receiver expertly 
modified by us and fitted with volume control for immediate 
operation from car battery. Tunes medium waveband. Has a 
remarkable performance. Power is obtained from the dynamotor 
incorporated which is very quiet in operation. Dimensions are 
lin. long, 42in. wide, 54in. deep. No aerial is supplied but any 
car aerial will suit. — available for 6 volts). Exceptional value 
at £6/10/-, carr. paid 

TELEVISION PRE AMPLIFIER. This Ex-Govt. one valve 
preamplifier is of very high sensitivity and makes an amazing 
improvement in vision and sound reception in fringe areas. 
Very small dimensions. Length 4in., width 34in., overall depth to 
top of valve 4}in. Fitted with EFSO valve. Co-ax. input and 
output sockets. Ideal for any TV receiver which can supply 6.3 v. 
LT and 200/275 v. HT. 3 connections only to power supply. HT 
common and LT. Diagram of connections included. Guaranteed. 
Type “ on ’ for London, Type ‘'8 "' for Birmingham. PRICE 15/-, 
plus p 

PAMPHONIC PA LOUDSPEAKERS. Brand New in Makers 
Packing. !0in. high flux unit. Handsome maroon cellulose cabinet. 
(Metal). 20in. x 9in. x 13in. Impedance 3 ohms. Supply of these 
is very limited. Less than half price, 55/-, carr. paid. 

TYPE 87 ROTARY POWER UNITS. input 24 v. Output 
250 v. 65 ma. and 6.6 v. 2.5 a. Elaborately smoothed. Neat black 
metal case. Size 8} x 7 x 44. Brand new 10/- each. Post 1/6. 
AMPLIFIER AI27!1. Brand new in sealed cartons. Size 5 x 5 x 
Sin. Fitted VR56 DPDT Relay, 2 mfd. condenser, Potmeter, 2 
transformers, neat case. Unique value, 15/- each, post 1/6. (90 


only). 
BC456B 40 WATT MODULATOR UNIT. Fitted with 1625 
(same as 807 with |2 v. heater). 12J5 Triode and VTISO Neon 
stabiliser. 3 Supersensitive relays. Modulation transformer. 
Driver transformer. —— a agg a quality resistors 
and condensers. Bran 30/-. Car 
CAY TUNING UNITS TYPE 471514. * 800-1500 kes. * Brand 
New in metal case with lid. 3 slow motion dials, four switches 
and many other fine parts. 15/- or without case 10/-, carr. 2/6. 
AMERICAN THROAT MICROPHONES. Vibration sensi- 
tive carbon. Two moulded phenolic units with soft cotton covered 
elastic neck band. Total weight 24 oz. Brand new in cartons. 
5/- per set. Post 6d. 
CONTROL UNIT 454A. Brand new in sealed packing. Size 
8} x 64 x 32. Fitted with 0-1 ma. meter. 450 k. pots, | 5 k. pot, 
| 250 k. pot, | DP Toggle switch, 3 jewel light jacks, | G.P.O. 
type 2 pole switch, | Your 5 pole switch, Ideal for conversion to 
a first class test mete 38 only. PRICE 30/- each. Post 1/6. 
SELECTOR DRIVE ‘IMPULSE RELAY, with ratchet mechan- 
ism. | notch per Nga Type No. 10D 373. Brand New in 
sealed cartons. 3/9 10d. 
VOLTAGE CONTROL UNIT. Type C3. Brand new in original 
cases. On/Off switch, Pilot light, 6 bank fuse panel 5 mfd. 3 mfd. 
Heavy Duty Mains Noise Suppressor. Excellent case. ideal for 
amplifier. Outstanding value 12/6, post 1/6. 
FREQUENCY METERS AMERICAN 906D. Brand new in 
transit cases. 150-225 mcs. Black Crackle Cabinet. Absorption 
type. Vernier drive dial. Midget telescopic antenna. Precision 
microammeter 0-500 indicates resonance. Power requirements 
1.5 v. LT 45 v. HT. Has phone jack, 2 toggle switches. Valve 
fitted type Mp: Complete with calibration chart and circuit. 
PRICE 4 gns., 5/- 
SECTIONAL AERIAL MASTS. |0 sections each 3 feet. Metal 
sleeved sections, seasoned timber. Fitted with Guy Hooks. 
Store soiled but absolutely sound. Price 50/- each, carr. 5/-. Few 
doz. only 
AIR MINISTRY 10A/14381 MICROPHONE. Brand New 
Looks like a small headphone earpiece. Fitted with switch and 
short lead terminating in a 2-pin socket. Low impedance. Unique 
bargain. 2/6 each, post 6d. 

SATISFACTION UNCONDITIONALLY GUARANTEED 
PROMPT DELIVERY. CAREFUL PACKING. FIRST CLASS GOODS 


e H. P. RADIO SERVICES LTD. 
55 COUNTY ROAD, LIVERPOOL, 4 
Estab. 1935, te Tel.: Aintree 1445, 


SUMMER SPECIALS 


R.115S COMMUNICATIONS RECEIVER. The famous 
ex-R.A.F. Bomber Command set. Covers 5 wave ranges, 18.5- 
7.5 mes., 7.5-3.0 mes., |,500-600 kes ., 500-200 kes., 200-75 kes., and 
is easily and simply modified for normal mains use, full details 
being supplied. These sets have had some use, but are all guar- 
anteed tested and working before despatch, and are offered at 
ONLY €7/19/6 (carriage and packing 10/-). A factory-made power 
pack with output stage, which operates the R!I155 immediately, 
can be supplied for £5/5/-, or with a builc-in speaker, £6. 


INDICATOR UNIT, TYPE 6. The very popular indicator unit 
which is recommended for so many uses, and in particular for con- 
version to the ‘‘ Wireless World General Purpose Oscilloscope.”’ 
Contains a 6in. C.R. Tube type VCR 97, 4 valves EFSO, and 3 of 
EB34, BRAND NEW IN MAKERS CRATES. ONLY 79/6 (carriage 
7/6). Constructional data as above supplied free with each unit, 
or available 9d. The following components required for the con- 
version are also available, EH TRANSFORMER for VCR 97 32/6 
(postage |/6), 4 v. EHT RECTIFIFR with ceramic base 8/6 (post 9d.) 
20n 80 ma. CHOKES 6/6 (post 9d.). 


“ PYE "45 MCS.1.F.STRIP. Ready made for the London vision 
channel, this 5 stage strip contains 6 valves EFSO and | EASO. 
Circuits and simple mod data supplied. BRAND NEW. ONLY 
60/- (postage, etc., 2/6). Less valves 37/6 (pilus postage 2/6). 


10 VALVE I} METRE SUPERHET ZC.8931. The ideal receiver 
for long distance TV results. The valve line-up is 6 of VR65, 2 of 
VR92, and | each VRI36 and VR137, and the 12 mes. 6 stage IF. 
Strip gives tremendous amplification with ample bandwidth of 
4 mcs. Easily modified, full details being supplied. BRAND NEW 
IN MAKERS CARTONS. ONLY 59/6 (carriage 5/-). 


194 1.F. STRIP. Another strip easily modified for TV. Contains 
6 valves VR65, and | each VR53 and VR92. This 6 stage strip 
measures only |8in. x Sin. x Sin. and is particularly recommended 
for constructors who have built televisors but are having trouble 
in the vision or sound receivers. Full modification data supplied. 
BRAND NEW. ONLY 45/- (postage, etc., 2/6). 


OSMOR MIDGET COIL PACK TYPE H.O. Covers S.M. and 
L. waves, and is complete with full circuits for 465 kes. superhet 
unit. Limited quantity only available at pre-budget P.T. rates. 
ONLY 40/4 (postage 8d.). 

- 
jin. VITAVOX P.M. SPEAKER. A really beautiful job, in- 
corporating an aluminium cone which gives better response and 


volume. IN SEALED MAKERS CARTONS ONLY 11/9 
(postage 9d.). 


MUIRHEAD in. SLOW MOTION DRIVE. A really pre- 
cision product with edge marked 0-180. Complete with cursor, 
in makers cartons. BRAND NEW. ONLY 8/6 (postage 10d.). 


TELESCOPIC AERIALS, extending from |Sin. to 102in. Just 
pulls out of steel tube. Very strong. BRAND NEW. ONLY 
12/6 (postage 10d.) 


SECTIONAL TELESCOPIC AERIAL, comprising 16 sections 
each I6in. in length, and colour coded for easy assembly. Com- 
plete in web casz. BRAND NEW. ONLY 9/6 (postage 10d.). 
100/1,000 kes. ’ 


DUAL CRYSTAL. As used in the Class D Wavemeter. BRAND 
NEW IN MAKERS CARTONS. ONLY 25/- (post paid). 
WALKIE-TALKIE CHASSIS TYPE 38. This beautifully made 
6-valve chassis is offered as a summer “‘snip."’ Ideal for the 
enthusiast. As used by the Forces, with the exception of certain 
transmitting parts and crystals removed by the Ministry of Supply 
(no valves). ONLY 9/6 (postage 1/6). 


Cash with order please, and print name and 
address clearly. Amounts given for carriage 
refer to inland only. 


U.E.1. CORPORATION 


Radio Corner, 138 Gray’s Inn Road, 
London, W.C.1. Phone: TERMINUS 7937. 


(Open until | p.m. Saturdays. We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King's Cross.) 


& 
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DECCA TWIN-SPEED 725.32 ,Type 37a 
RECORD PLAYERS. Fully Guaranteed. 


Manufactured by the pioneers of long- playing technique on a commercial scale in this country, the Decca 
37A ae Player gives the user lities for playing both Long-Playing and Standard records on the 
same 
The turmaable is mounted on a heavy, pressed-steel base and the change-over from 78 to 334 r.p.m. is 
accomplished by a ane but positive lever movement. 
Instead of the usual interchangeable heads, the crystal element of the >ick-up is rotated to change from a 
78 r.p.m. stylus to a 334 r.p.m. stylus. 

$12. 1 6 A compact and reliable unit, Pray 37A player gives not only first-class rep: duction, but first-class value for 
money. Carriage paid. 


B.S.R. TAPE & WIRE RECORD MOTORS, Tye Frio, Be ae ues 


This small induction motor is specially designed for magnetic tape and / 
wire recorders. Absolutely silent in operation and virtually free —_ 3 8’. 
vibration. Minimum stray magnetic field for A.C. mains 100-250 v > i 
cycles Post free j ~ { ‘ er giving high ity 
tie " reproduction. Single 


AC/DC AMPLIFIER, te 12 by — einen 
: many illustrations en- 
ype ableeven those without 
The amplifier type A2i is based on the same saitasenbbeet erience to 
design as its the Al, but while ampli- 
the Al can be used only on A.C. mains, the A2 may be Kit complete in 
used on A.C. or D.C. The A2 is introduced to meet | ¢Yery detail down to solder tags and solder. Pre-drilled 
the demands of those who are on D.C. To those on A.C. | Chassis, group board with all resistors, condensers, etc. 
at nF is 3 be preferred since the safety factor is so Complete kit with instruction manual 9g 2 
Owing to the use of a transformer-less power supply | Instruction manual only 3/6. Tone contro! kit 5/- 
the A2 amplifier is offered at a price which is extremely 


competitive, and places good equipment in — range so fart unheard of M'O'Ss “EASY-TO-BUILD” Series 


All the components which form the A2 amplifier are tested and of first grade. Moreover 


The sit is weed we pene in every detail right down to nuts, bolts, solder tags, and * A D I ° FE ED ER - Type RF1. 


lider. A pre-drilled chassis is supplied. A comprehensive instruction manual gives the Designed 
fulle St construction details, the instructions being ee in such a way that those with- ’ for use with A.C. 
out previous knowledge can construct the A2 amplifier with the sure knowledge that 
it will operate, without trouble, from the time of first switching on. The instructions are 
upplemented with many clear diagrams. The circuit is simple and straightforward 
but by the careful choice of component values the performance is out- 
standing. Primarily designed for crystal pick-ups, the amplifier can be & 5 / 


used with magnetic pick-ups if desired. Output 2.5 to 3 watts. 
Complete kit with valves for A.C./D.C. mains. Instruction manual only 3/- 


NEW FULL VISION; MINIATURE | , seco. Pasa at 
DRIVE ASSEMBLY : IW eS 


o— in every — a pre-drilled chassis, va.ves, 
cous, etc., & ts 

A pair of small binoculars with magnifica- Inet a Manual » -_ at - 2) 
and non-slip, with nylon cord. Complete tion | x5. Finished . hey piestic. Cia oensllings St Sea eg 


Extra lightweight. RF1 Feeder Unit Kit 
with assembly ae ny j= | postage and packing. 14 6 __ with Manual ra “ 62/6 


R.1355 RECEIVERS — Syrere ais Jom Seam =F Press 

The complete receiver can be made on the chassis with very little alteration and the power | = } 

unit can also be accommodated, 5 stages of I.F, amp! tion at 7 mc. 8. SP61's s, 1,| | B Sold | 

5U4G, 1, VU120. Host of resistors and condensers. ONLY 52) / Aes utton ering! 
peer * _—. The “BURGOYNE” 

ACOS. GP20 MICROCELL PICK-UP ; Seven Secend 


Extremely low needle pressure—13 grams—and a flexible stylus mounting, virtually : 
eliminating record wear. The GP20 has a rising bass characteristic which enables it to SOLDER GUN 
be used without equalisers. The crystal element is non-hygroscopic and unbreakable. 


We recommend this pick-up as a choice for use y 9/6 Post free 
lifie . ies | ° 
with the Al amplifier on Here’s the tool every home hand has always wanted. 
} city 


T ‘ 93 | This amazing new tool saves electricity bills. Makes 
The R E Mi t N G Le) N- 2 Blue Streak soldering child’s play. No current used —— i 
ELECTRIC DRY SHAVER | making a joint ; co en not in use ; no element to burn 
n 7 seconds; no risk from touc th 
THE WORLD’S FINEST MULTIPLE-HEAD SHAVER Eo Ro constant reuinning.” Idea fo - 
Shave ~ pow without fuss. No brush, soap or hot water needed. Even the toughest | or radio enthusias' 250 v 
- sar rd and tenderest skin respond to the Remington. SPARE Bits: AVAILABLE’ 7% for Ten 


Fhe FOURSOME ©97_16.5 shaving heeds) £8-17-7 
Hire purchase terms available. 


Our previous offer of Mine Detectors is renewed, 
REPEAT OFFER as we have just secured a further small quantity 


of these metal locating equipments, store soiled. 


Size oe Ga approx. 5in. by. 7in. in 
** Perspex” with back illumination plate. 
Drive mechanism absolutely positive 


| 
| 4 
Ve ede — with new station markings | SPORTS BINOCULARS tion manual being siberally 
m S., M. and L. wave bands (3 colours). r illustrated with precise diagrams. The kit itself ‘s com- 


Full circuits available separately, 2/6 per manual. uipment : 3-valve battery-operated amplifier 
in steel case, a shoulder haversack, two search coils with poles, junction boxes oe phones, 2 spare 
valves, circuit diagrams, log book, connecting cables and sensitivity measuring stick, operating 
instructions. Packed in transit case. In view of the huge demand expected no correspondence can 
be exchanged concerning this offer. 


BARGAIN PRICE OF 22/6 


Carriage and packing 12/6. 


adi as 0) i MAIL ORDER SUPPLY CO., THE RADIO CENTRE, 
33 Tottenham Court Road, London, W.1. Museum 6667. 
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NO. 38 “ WALKIE-TALKIE”” TRANS,/RECEIVER. Complete 
with throat mike, ‘phones, junction box and aerial rods in canvas 
bag. Freq. range 7.4 to 9 mc/s. Ali units are new and tested before 
despatch. As supplied to Overseas Police Forces. £4/19/6, carriage 
2/6. 


PLESSEY, 3in. P.M. SPEAKER with miniature Output Trans. 17/6. 
W.B. 2$in. P.M. 3 ohms, less trans., 15/-. 


VR9I (EFS0) RED SYLVANIAN. Brand new and boxed, 10/-. 
Brand new (British), 8/6. 
Ex-Units (but guaranteed), 6/-. 


GERMANIUM CRYSTAL DIODES, complete with full wiring 
circuit and diagram, 4/6. 


METAL RECTIFIERS. S.T.C. 200 volts, 75 m/a., 6/: ; G.E.C. 6 volts. 
1 amp., 4/- ; Westinghouse !2 volts, 2 amp., + 6; pee Type E.H.T, 
600 v. | m/a., 4/7 ; Pencil Type E.H.T. 1,000 v. | mi/a., 6/- ; Pencil Type 
E.H.T., 2,400 v. 3 m/a., 15/- ; Pencil Type J50, 500 v., 2 m/a., 7/6. 

5M/A METER RECT., 6/- ; W.6 and WX6, 1/6. 

5 CPI. C.R. TUBES. Brand new and boxed, 25/-. Carr. paid. 


FILAMENT TRANSFORMERS. Ail inputs 200/50 A.C. 6.3 v. 1.5 
amp., 7/6 ; 6.3 v. 24 amp. 10/- ; 6 v. or 12 v. 3 a., 1S/- ; 6.3 v. 12 a., 37/6. 


R.3SiS 1.F.STRIP. Acomplete !.F. Unit, comprising 6 SP6I |.F. Stages, 
tuned to 13.5 mc/s., | EASO diode detector, and_! EF35 or EF39 output 
or video stage. A few modifications only are required to adapt this 
unit, which will give pictures of extremely good quality. Price, 
complete with valves, and foolproof modification instructions, is 
45/-, plus 5/- carriage and packing. Limited quantity only. 

R3547 RECEIVERS. Absolutely brand new, in sealed manufacturers’ 
packing cases. incorporating |5 valves type EF5O, 2 of SP6!, EF36, 
EBC33, 3 of EB34. Complete 45 me/s. |.F. Strip, motor dial and drive, 
pots, etc., etc. £6 only, plus 10/- packing and carriage. Whilst they last ! 


EX-R.A.F. INDICATOR UNIT TYPE 62. Containing VCR 97 
CRT with mu-metal screen ; Xtal Unit and valves 16/VR65 (SP61), 
2/VRS4 (E834), 2/VR92 (EASO), etc., etc., two deck chassis in metal 
case. 18x 18}xIi}in. Newcondition. 67/6each. Plus 7/6 packing. 


INDICATOR TYPE 6. These units are brand new, in excellent 
condition, and are all ficced with a VCR97 CRT, the tube which many 
constructors have put to T.V. use. Valves include 4/VR9I (EF5O), 
3/VRS4 (EB34), plus a host of potentiometers and H.V condensers, 
etc. The complete unit is enclosed in a metal box 18 x 84 x 7}in. 
PRICE ONLY £3/19/6, POST PAID. 

Please include 10/- for transit case to ensure safe transit of unit. Re- 
funded on return of case. 


RECEIVER TYPE 2!. The receiver portion of the W/S 21 operating 
from 4.2-7.5 mc/s. Double superhet from 18-30 mc/s. Incorporating 
B.F.O. and crash limiter. Valve line-up 7-ARPI2 (VP23) and 2-AR8 
(HL23DD). Absolutely brand new, complete with circuit. Only 45/- 
complete. Vibrator Power Unit for above, brand new, 17/6 only. 


RECEIVER R.1355, as specified for ‘* Inexpensive Television."" Com- 
plete with 8 valves VR65, and | ea. SU4G, VUI20, VR92, and a copy 
of “inexpensive T.V.’"" ONLY 55/- (carriage, etc., 7/6). 


FREQUENCY CONTROL CRYSTALS. By American G.E. Co. 
Octal base fixing. cage ee only : 2,500 ke/s., 3,500 ke/s., 
4,600 kc/s., 6,200 k 8,000 k 7/6 each. Also FT243 tin. pin 
spacing, 5765KC 7975, 10). each. ‘8000 8425KC, 12/6. New and unused. 


MIDGET .0005 mfd. TWO GANG TUNING CONDENSERS. 
Size only 2fin. x I2in. x fin. Capacity guaranteed, standard length 
tin. spindle, compl with g bracket, less trimmers, 6/6 or, 
complete with *‘ built-in '* trimmers, 7/6 each-plus 6d. post. 
VIBRATOR POWER UNITS, 2 volt. As for Canadian 58 set. 
Completely smoothed, output 1.5 v. L.T. and 90 v. and 180 v, H.T. 
at 35 m/a. Complete in grey metal box. Size 8 x 32 x 44in. 50/- 
only. 


TYPE 25 R.F. UNIT, brand new, converted from new R.F.24. 19/6. 
(Carriage and packing 1/6.) 


R.F. UNIT TYPE 24. For 26-30 mc/s. Preset, switched tuning, 
incorporating 3 valves SP6!. Brand new, ONLY 16/6. This unit can 
now also be supplied modified te cover R.F. 26 frequency (for Midlands 
T.V.), brand new, at 25/-. 


LIST AVAILABLE AUGUST 


5, HARROW ROAD, LONDON, W.2 
PADdington 1008/9 and 0401 


For Quality Bargains Always 
—Best Buy at Britain’s 


COMMUNICATIONS RECEIVER TYPE RIISS. A first rate superhet 
communications receiver already known to most short wave en- 
thusiasts home and overseas. As an introduction, may we suggest 
the new revised and enlarged ‘‘ Wireless World ”’ leaflet which gives 
circuit data and all relevant information. The price is 1;3d post 
paid. At £7.19.6, the RIISS represents outstanding value and as 
supplies are becoming very scorce you are advised to buy NOW! 
Although not new at this price they are nevertheless in excellent 
condition and air-tested before despatch. There is a carriage 
charge of 10- to cover despatch !n moaker‘s original transit 
case. We will gladly demonstrate any receiver to personal callers. 


RIISS Power Pack/Output Stage. Enables the receiver to be operated 
direct from AC. mains. Just plug in and connect low impedance speaker. 
(Note : speaker NOT supplied). Only £3/19/6. 

Receiver R3547 Contains |5 of EF50, one of VR36 (EF36), one of VR55 
(EBC33), two of VRI16, three of VR54 (EB34), one of VR92 (EASO), and a 
45 Mc/s. ‘‘ Pye "’ Strip. Also included are |! pot'’meters, a motor with gear 
box, relays and numerous other small components all mounted on an 
extremely useful chassis. BRAND NEW IN TRANSIT BOXES. Only 
£5/19/6, carriage paid 


45 Mc/s ‘** Pye’ Strip. Aready made vision receiver (London frequency) 
Uses six of EFSO and an EASO. Complete circuit dats provided. Less 
valves, 35/-; with all valves, 57/6, plus |/6 postage. In brand new condition 
Receiver Type 2!. A battery operated superhet receiver covering 
4.2-7.55 Mc/s. and 19-3! Mc/s. Operates as a double superhet on the 
10-metre band. Complete with nine 2 v. valves and circuit diagram. 
New condition. 45/-, carriage paid 

6 v. Vibrator Pack. Suitable for use with the 2! set. Outout [50 v. 
at 40 m/a. fully smoothed and rectified. Circuit diagram included. Only 
17/6, post paid. 

Command Receiver Type BC455. Frequency range 6-9 Mc/s. Valve 
lint-up : three of 12SK7, one of 12K8, one of 12SR7, one of 12A6—all 
metal valves! 1.F. value 1415 kc/s. In brand new condition and complete 
with circuit diagram. Contained in a black crackle case, 55/- post paid, 
A bargain. 

Simpson Dual-range Ohmmeter. BRAND NEW AMERICAN IN.- 
STRUMENT. Incorporates 2}in. moving coil meter. Ranges : 0-2,000 
ohms and 0-200,000 ohms. 52/6, post free. 

Portable Testing Instruments. These Multimeters are perfect, brand 
new and contained in manufacturer's original box. The instrument is a 
moving coil volt-ohm-milliameter, complete in an attractive carrying case 
with handle. The dial is calibrated for readings of 0.1-5 v., 0-3 v., 0-60 m/a 
and 0-5,000 ohms. Further ranges may be added as desired. A range 
switch is also incorporated and the basic movement is 6 m/a. 250 ohms 
resistance. Our price: 15/-, plus 1/6 post/packing. 


COMPONENT MART 


24 v. Extractor Fans. For operation from 24 v. A.C./D.C. but will func- 
tion from mains when fitted with a suitable dropper resistance. Has many 
uses—ventilation purposes, as a hair dryer, etc. AS NEW. Only 12/6, 
plus 1/6 post/packing. 

Output Transformers. This one has 6 ratios. 7/6, plus 6d. post. 
Mains Transformers. Standard primaries, universal mounting. 350-0- 
350 v. 80 m/a., 0-4-6.3 v. 4a. and 0-4-5 v. 2 a. ; 250-0-250 v. 80 m/a., 0-4-6.3 v. 
5 a. and 0-4-5 v. 2a. ; 30 v. 2 a. tapped 3 v., 4 v., 5 v., 6v., 8v., 9v., 10v., 
12 v., 15 v., 18 v., 20 v., and 24.v. All these transformers are brand new, 
fully guaranteed and priced at 18/6, each plus 9d. post. 

E.H.T. Transformers. For VCR97 or VCRSI7 tubes. 2,000 v. 4 v. for 
tube heater and 4 vy. tapped at 2 v. for E.H.T. rectifier. Brand new and 
fully gusranteed. Our price 35/-, plus 9d. post. 

Metal Rectifiers. {2 v. 2 a. full wave bridge, 12/6, plus 6d. post. Minia- 
ture H.T. rectifier type RM2, 125 v. 100 m/a., 4/3 each, or 2 for 8/-, plus 6d 
post one or two 


Potentiometers. Heavy duty twin wire wound pot., 10 K and 100 K.., 
5/- each, post free. 

Speakers. 3in.P.M., brand new, 11/9, plus 9d. post. 6}in. P.M. with heavy 
duty magnet, 9/6. Callers only this item. 

Coil Pack. 3 waveband, short, medium, long, complete with all trimmers, 
padders, switch, etc., ready for use. Employs slug tuned iron cored coils 
throughout. With circuit diagram, 17/6 each, plus |/- post/packing. 
Electrolytic Condensers. 8 mfd. 600 v. wkg., 700 v. surge, three for 
10/-, post paid. 16 mfd. 500 v. wkg., 600 v. surge, three for 11/6, post 
paid. These condensers are tall can type single hole fixing. Minimum 
quantity supplied by post is three. 

Multiple Block Cond . Electrolytic. 8 x 16 x 4 = 4 x 6 mfd., 
all for 450 v. wkg., 4/9, each plus 9d. post or two for 10/-, post paid. 

Block Condensers. Electrolytic. 8 mfd. 500 v. wkg. Three for 9/- 
post paid. 


See if you can pay us a visit during July. Many, many bargains 

for the personal caller this month. Our usual range of valves, 

tubes, components and specialised equipment on display at 
keen prices. 


CHARLES BRITAIN (Radio) Ltd. 


It, UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEM 0545 
3 minutes from Leicester Square Station (up Cranbourn Street) 
Shop Hours: 96 p.m. (9-! p.m. Thursday) Open all day Saturday 
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Recognised as the Most Reliable Valveholders 


BI 2A— Duodecal 
FOR CATHODE RAY TUBES 


Ref. No. B.12/ U—moulded in Phenol-Formaldehyde with Polythene Cover 
B.12, U.I— ,, dice i. without cover 
Wholesale Enquiries:—CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX - KIN. 2240 


Manufacturers’ Enquiries: —THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 3401 


SO 4 Sahm ier ting Lane 


Let the people HEAR 


N CANTERBURY CATHEDRAL, at Wembley Stadium . . . in hospitals, 

offices, factories . . . at airports, hotels, and railway stations . . . 
in all these, and so many other places where sound must be repro- 
duced superlatively well, you will find the equipment is by Philips. 
The production of sound equipment to fulfill the very highest 
standards of performance is but one of the ways in which the 
Philips organisation makes its considerable contribution to the 
efficiency, education, and entertainment of the nation. 


PHILIPS ELECTRICAL LTD. 


DEPT. ELA AMPLIFIERS 


CINEMA PROJECTORS AND TAPE RECORDING APPARATUS ~ BATTERY CHARGERS AND 

RECTIFIERS * SOUND AMPLIFYING INSTALLATIONS - RADIO AND TELEVISION - LAMPS 

AND LIGHTING + DRY SHAVERS * CYCLE DYNAMO SETS - FLASH BULBS - HIGH- 

FREQUENCY HEATING GENERATORS * X-RAY EQUIPMENT ~* ELECTRO-MEDICAL 

APPARATUS * WELDING PLANT AND ELECTRODES * MEASURING INSTRUMENTS 
MAGNETIC FILTERS + FINE WIRE AND DIAMOND DIES 


Wreress Worip 


Photograph by courtesy 
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FOR HIGH SPEED 
PRECISION 
SOLDERING USE 


DU BOIS 
TRI-SOL 


Activated 
RESIN CORED SOLDER 


‘Tri-Sol’ offers a consistently high standard 
of flux for high speed precision soldering. 
Specially designed for radio, television 
and electrical assemblies. The core 
reduces the thickness of the solder wall 
ensuring the correct proportion of flux, 
Prov. pat. 6654/50. 


THE DU BOIS CO. LTD., BRITANNIA 
ST., KING’S CROSS, LONDON, W.C.1. 
TERminus 6624 


of Raymond Electric 


B.P.L. TEST SETS 


AT NET PRICES 


B.P.L. UNIVERSAL TEST SET 
£5 -18-6 


B.P.L. SUPER RANGER 1,000 O/v. 
£13 -10-0 
B.P.L. SUPER RANGER 20,000 ov. 
£15 -10-0 
Prices include postage and packing 


and are applicable to Home Market 
only. 


Send your order direct to: 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS. RADLETT, HERTS 
——ans leCl.: Radlett 5674-5-6 


This Month's 
Bargains 


GUAK 


GUAK 


C.R. TUBES Type SCPI brand new in cartons 17/6 each, plus 
1/6 postage. 
MOVING COIL HEADPHONES with moving coil micro- 


phone. Price 6/-, post I/-. Transformer to match 2/-. 
resistance headphones, 4,000 ohms, 8/6 per pair, post 1/-. 
L.R. PHONES. Balanced armature. As new 6/- pr., post 9d. 
CABLE. |0ft. length flexible T.R.S. 3-core. Fitted with 3 position 
switch and plug. 1/6 post free. 
TWIN RIBBON FEEDER. Heavy duty 309 ohm, 5d. per yd. 
Standard K25 300 ohm ribbon, 9d. per yd. Co-ax. cable, jin. dia 
70 ohm, 8d. per yd. . tin. dia., I/- per yd. 7ft. length fin. dia. 
Co-ax. with Pye plug one end, 1/6 post free. All other Co-ax, 
and feeder, plus 1/6 post any length. 
POTENTIOMETERS. 5 watt wire-wound 20 k., 25 k., 2/- 
500 ohm and 2,000 ohm 50 watt wire-wound on heavy Ceramic 
former, 3/6 each. Carbon Type Potentiometers, 50 k., 100 k., 
1 meg., 2 meg., 1/6. 
BRAND NEW 807 VALVES. 10/- each or 4 for 35/-. 
MICROPHONES. M.C. Hand Mikes No. 7, 3/11, post 9d. 
Carbon inserts, G.P.O. type, 2/6, trans. to suit, 1/3. Loud Hailer 
Mikes, 7/6, post 9d. 
CONDENSERS. 8,000 v. Test, .! mfd., 3/- ea. post 9d. 
AYO MULTIPLIERS, 4,800 voit, for model 40, 5/-, post 9d. 
Full range of standard lines for Midgets and Personals always 
available. 
STATION LOG BOOKS. 
Size 8tin. x I lin. 
Price 17/6 
Carriage paid on all orders over £1 except where stated. 
include small amount for orders under £1. 
Please print your name and address. 


CHAS. H. YOUNG, G2AK 


Al Callers co 110 DALE END, BIRMINGHAM 
Phone : CENTRAL 1635 


Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM |; 
Phone - MIDLAND 3254 


High 


200 pages printed one side only. 
First-class paper and bound with heavy cover. 


Please 
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Leading Exporters and Stockists of all 
of Radio Receiving 
Current Production 


Wrretess Wor_p 


SPR iGs Lg 
Emer ORT) 


of main 


types 


and Transmitting Tubes. 
British Factories. 


Ex-Government Surplus, American, Canadian and 
British Special Purpose Tubes in Original Brands. 
Suppliers to Foreign Governments, Airlines, etc. 


HALL ELECTRIC rh 


89, CHARLOTTE ST., LONDON. WI. ae 


MUSEUM 966 


Cables: HALLECTR 


RADIO SUPPLY CO 


34, HANOVER STREET, PARK LANE, 


LEEDS, 1. 


(Telephone 22153) 


Post Terms 6.W.O. or 6.0.0. NoC.0.D. under £1. Postago 1/2 charged on orders under £2. Open to callers 8 a.m. to 5.30 p.m., Sats., until 1.0 p.m. 


R.S. c. MAINS LINS TRANSFORMERS 


Fully Guaranteed, interiea 
DROP THROUGH rveus er ayers 
SHROUD 
260-0-260 v. 70 ma., 6.3 v.2a., 5 v. 22.... 


260-0-260 v. 90 ma., 63 

350-0-350 v. 90 ma., 6.3 
250-0-250 v. 100 ma., re 3 

250-0-250 v. 100 ma., 6.3 

or R1355 conversion 

350-0-350 v. 100 ma., 6.3 v.-4 v. 4a. C.T. 
0-4.5 v. 3a. 
350-0-350 v. 120 ma., 6.3 v. $4 Sv. 3° 
350-0-350 v. 150 ma., 6.3 v Sv 
FULLY SHROUDED ‘Geaicat 
MOUNTING 
250-0-250 v. 60 ma., 6.3 v.2a., 5v.2a4., 
Midget type 24-3-3in. 
350-0-350 v. 70 ma., 6.3 v.2a,5 v.22. 
250-0-250 v. 100 ma., 6.3 v. -4v.-4 a. C.T., 
0-4-5 v.3a 
250-0-250 v. 100 ma., 6.3 v.64. 5 v.34, 
for 1355 Conversion . 
ee v. 100 ma., 6.3 v..4 v. 4a. C.T., 


0-4-5 v. 3a 
350-0-350 v. 130 ma., 6.3 v.4a.5v.3a. 
a ape 150 ma., 6.3 v. 2a. 6.3. 2a, 


350-5-350v. 250 ma., 6.3 v.6a., 4v. 8a, 
0-2-6 v.2a., 4v.3a4., for Electronic Eng. 
Televisor 

425-0-425 v. 200 ma., 6.3 v.-4 v. 44 

6.3 v.-4 v. 4a. C.T., 0-4-5 v. 3a. suitable 
Williamson Amp'ifier 

325-0-325 v. 20 ma., 6.3 v. 0.6 a., 6.3 v. 
1.5 a., for Williamson Preamplifier 


00-230-250v., 50 c/s. Screened. 
py tee en TRANSFORMERS 
All with 200-250 v. we primaries : 6.3 v.2a., 
6; 0463 v.20, 79; I2v. La, TH; 
63 ¥. Fi toil; 63¥. 6a., 169; 0-24-5-633 
4a. 169 ; 12 v. a. or 24 15a. 
SPECIAL OFFER, 230v. Prim. 6.3v. 4a See} . 
CHARGER TRANSFORMERS 
230-250 SO c/s. Primaries : 
- 1S a, 129-3 “09-15 v. 3a, 159; 
0-9-15 v. $% Sede 0-4-9-15-24 v. 3 a., 219; 
0-9-15-30 2, 
SMOOTHING ape 
200 100 o 


wens 
at Seon © 


250 v. 
Hy yaagtne el Ley yt TRANSFORM 


ELIMINATOR’ TRANSFORMERS 
meg c/s. input, 120 v. 40 


OurTPuT TRANSFORMERS 
a Battery, Pentode 66: | for 354, 


Medium Pentode, 5,000 ohms to 3 ohms 
Standard Pentode 8,000 ohms to 3 ohms 
Mulei ratio 40 ma., 30 : . 

: | Class B Push-Pull 
Push-Pull 8 watt 6V6 to 3 ohms 
Push-Pull 10-12 watts 6V6 to 3 or 15 ohms 
Push-Pull 10-12 watt to match 616, PX4, 
6V6, etc., to 3-5-8 or 15 ohm speaker ... 
Push-Pull 15-18 watt to match 616, etc. 
to 3 or 15 ey omen) 
Williamson mact to author's spec. 
SPEAKERS 1 ‘. Sin. 2-3 oh 


ohms 14/9 
M.E. 8in. 2-3 ohms. (Field 600 ohms.) 119 


| H.W. 3/6 each; 250/500 v. 


| 25K, 29 e 


| H/1t doz., 


| RECEIVER ee 16 s.w. 
10-54-2in., 3/3 ; titi, 3 
4% ; 16-8-2 yin. s ‘: ; tin 
AMPLIFIER CHASSIS, = s.w.g., Aluminium : 
nega 6/6; 16-8-2hin., Fl; 20-86. 
tin. 
MISC. ITEMS, T.V Masks, !2in., 
12/9. Ex Govt. Chokes, 100 ma., 10 h., 
tropicalised 4/3 each, 45/- doz. 
Selenium Rects. (Ex-New Equip.), 120 v.60 ma 
100 ma., 6/11. 
Ex-Govt. Receiver Units, type 71, less valves, 7/6. 
Vol. yp with D.P. switch, spindle, lin., 
less switch SSK, 1/6 ; 200K less 
SW. long spindle 1/6. Sectional Aerial Rods, 
Copperised steel, ift. in length, sin. diameter, 
15/- gross ; 0.1 mid. 1,000 v. Tubs, 
56 doz. Ceramic Trimmers 4-40 pid. 3/9 doz. 


-» Aluminium : 


\s BRAND NEW GOVT. SURPLUS VALVES 


954, 956, 29; VUI33, 3/9; 7193, 19. 


| TRIMMERS AND PADDERS 


ELECTROLYTICS 


| 4 mid, 200 v. Tub wire ended, 7/6 doz. ; 8 mfd. 
| 350 v. Tubs, 2/3 ; 


12 mid 50'v. Micropack, nos 
doz. ; —_ mid. 350 v.Cans, 3/6; 8-16 mid 
450 v. Can 


FULL RANGE m+ STANDARD COM- 
oO LABLE AT KEEN 


3d. SPECIAL LIST FOR TRADE, 34. @& 


WIRELESS WoRLD 


Voltage 
bn yee int 


Do power cuts upsey 
Jour production? 


A Vatsiac infinitely variable voltage 


aqhiens? 


regulating transformer will probably 
solve your problem. Write for 32 page 
Catalogue V549 which gives full details 
of the Variac transformers and their 


manifold applications, 


CLAUDE LYONS LTD 


180 Tottenham Court Road, London, W.1. Tel: MUSeum 3025/6 
and 76 Oldhall Street, Liverpool 3, Lancs. 


Jury, 1951 


1 KW TELEGRAPH TRANSMITTERS. Two HF 300’s out- 
put. Operation 3.5. mc to 16 mc. 


HALLICRAFTERS BC 610’s. Complete with speech amplifier, 
antenna tuning unit ; exciter units and coils for all bands. 


LM-300 TRANSMITTERS (U.S.A.). 140 kc to 400 ke and 650 ke 
to 1,600 ke. 300 watt output. 


No. 12 TRANSMITTERS. With coupling units, remote control 
etc. 


AR.-77’s NC 200, NC 45. 


AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. 
* ee ** (U.S.A.). Up to 400 signs per minute on line and 
wireless. . 


NAVY MODEL TBY-8 TRANSMITTING - RECEIVING 
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and 
0.5 watts on telephony. Frequency range 28-80 mc. 


SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
Complete with console, power units and loudspeaker. 


All above items in excellent working condition. 
Working demonstration upon request. 


TX VALVES 805, 807, 813, 814, 861, 866A, DET-I16 and many 
others. 


Large stock of Tx condensers, crystals and other components 


Alignment and repair of communication receivers and all other 
short-wave equipment undertaken. 


P.C.A. RADIO 


Transmitter Division :— Receiver Division :— 
The Arches, Cambridge Grove, ‘7°, Goldhawk, Road, 
London, W.6. _—‘ Tel. RIV 3279 Tel. SHE 4946 


TUNERS 


Our Type 84 is the ideal Quality 
Mm Toner for your high - quality 
amplifier. This four - valve 
Super-Het Unit has a lively 
very low 
distortion. variable 
selectivity 7K.C. and 10K.0. 
Wave-band coverage 16-50m., 
ot 550m. , 900-2,000m. uy 


2xEP4l, BOI. 
£17.6.8 
TAX PAID 


Manufacturers of Ventex Cabinets. 


C. T. CHAPMAN (Reproducers) Ltd, “SAxme 


RILEY WORKS, RILEY STREET, CHELSEA, S.Wwie 10 
Daily Demonstrations at Webb's Radio 


NEON|(@SPROD 


Suitable for testing up to 250 V. supplies. 
Will indicate polarity and detect leakage. . 
Housed in moulded rubber black case. 
Totally shockproof and safe. 


Tests on acincD 


A. F.BULGIN «&co,cro, 


BYEPASS RD.,BARKING, ESSEX 


COILS ¢ COILS ¢ COILS 


T.R.F. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @ I.F. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


OLY MPIC rapio COMPONENTS 


COIL WINDING SPECIALISTS & MANUFACTURERS 
224, HORNSEY RD., N.7. NORTH 2914 


CONDENSERS 
CRYSTALS 
HEADPHONES 
METERS 

PLUG & SOCKETS 
RESISTORS Carbon and wire wound 
VOLUMECONTROLS Carbon and wire wound 


We hold large and comprehensive stocks of new components 
and units, both Government and Manufacturers’ Surplus 


No. 19 Set, Equipment Availabie. 
Wholesale and Export Only. 


Silver Mica * Tubular > Mansbridge 
American * British 

High and Low Impedance 
Thermo: Moving Coil: Moving Iron 
All Types 


—_____—ANDERS RADIO LTD. 


167, HAMPSTEAD ROAD, LONDON, N.W.1 
EUS. : 1639 EsT. 1928 


Juty, 1951 
Wireless 


Rate 7/- fo 2 lines or less and 3/6 for every additional 
words. Box Numbers 


application. ss 3 
August 195] issue, ‘Thursday, July Sth. Wo responsibility 
accepted for errors. 


WARNING 
Readers are warned that Government surplus 
components which may be offered for sale 
through our columns cerry no manufacturers’ 
guarantee. Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, or may have de- 
teriorated as a result of the conditions under 
which they have been stored We cannot 
undertake to deal with any complaints regarding 

any such components purchased. 


NEW RECEIVERS AND AMPLIFIERS 
ZEBNARD'S New address (see below). 


BERNARD'S, manufacturers of television, radio 
and amplifying equipment, can now offer 
ie ;, let us 
you and save your: rself ££ 

trom actual manufacturers; 

guarantee; compiete 
vision strips, 
receivers; 


uote 


aes 
q radio 
pos: 
BERNARD'S, 12, St 
minster Bridge, London, 
TNIVERSAL yy a mg Sap 
a ylebone High’ , Lo 


4058 
SPECIALISTS 
ft high fidelity produci 

5-100 watts for domestic or industrial 
Our new twin channel amplifier (type cs 
th independent bass and treble outputs, pr 
vides the most sat 
tion we have yet 
monst 


Stephens House, West- 
8.W.1. 7 


experienced. It is now being 
rated in our showrooms daily (we close 
y 1 p.m., yn 
hose who seek perfection from recorded 
to hear : superb instrument. We also 
filer tuning units or complete chassis designed 
and constructed to individual requirements. 
X25 5 yen: pull amplifiers, 15 watts output, 
cabinet, nel 
mains, brand new; £10 complete. 
chassis de luxe circuit export 


bandspread scale, 
= guarante 3 mont 
E recorder chassis as above, but 12 valves 
with bias ~—$ pre-amplifier £30. 
A.C DO. o amplifiers, tape recorders and radio- 
gram c 
AT TOSPARES, 180, High St., Tooting, S.W.17. 
Balham 5596 {6959 
12° -watt high 
fm treble boost gs ade = 
& Acoustic Equ pment land. 
Norwich. 7 ape 
Mice RADIO COIL PRODUCTS offer 
service for the production of high quality 
amplifiers and radio equipment to specification: 
ist of standard products is available: su pliers 


quality amouiers, bass and 
£12/1 lists. —B: 


of audio and radio equipment to the Northam: 
tonshire Education Aut norte. —Enquiries ye 8, 
Wi — edung ugh. 
J.R ELECTRICAL s SELECTRONIC os 
/ VELOPMENT, Ltd.. pidbert &t., 4 ine 
ham, 6 (Aston Cross 2440), the Mid lands 
specialist manufacturers a igh fidelity sound 
reproduction equipment, for e world-famous 
Williamson amplifier and associated accessories 
including loudspeaker 
rossover ts contrast ex- 
panders and radio feeders; send for Gotalls oe 


\ONNOISSEUR’ S receiver, 


siast and the only one with the following facili- 
ties: 9-1,500-metre, world-wide results on highly 
sensitive 10-valve receiver, comparable with any 
good communication set, or by change of switch. 
maximum fidelity reception of local stations on 
non-superhet receiver with high quality 2-PX4 
push-pull amplifier incorporating.all refinements. 
bass and treble tone co —s (boost to cut), 
whistle filter and gram input, etc.; basis rebuilt 
R1155; write for details or call for demonstration. 
= units as above, for use with external 
1igh-quality amplifiers; R1155 specialists, 

eivers repaired and re-aligned, also modified as 
above, or to your requirements; R1155 circuit 
and values 2/- post free Tere td., 5, Glad- 
stone Rd., Wimbledon, 8.W.19. Tel. ‘Lib. 3303. 
‘FYELRAD ELECTRONICS. 70. Church Rd.., 
Upper Norwood. London, 5S.E.19.—De- 

and manufacturers of Telrad quaiity 

as the most outstanding 

amplifiers, thanks to 


at venwies rice 
tst w, chgice 
the enthusiast; 


World Classified 


television re- | 


quotations by | 


ndon, Wi. Welz 


in the design and manufacture | 
ae oe — | 


istying standard of reproduc- 


4.30 p.m.), and we | 


monitor meter, @.c. | 


acclaimed by its | 
users as the finest receiver for the enthu- 
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Partridge Hews 


2 
PRECISION 
TRANSFORMERS 
(5VA to 100kVA) 

100 TYPES available from 
Stock 


This extended “in stock’ range 
also includes all 


-# P for 
WILLIAMSON AMPLIFIER 


The transformer illustrated provides 
the widest ible audio range, the 
lowest possible distortion and an out- 
put of 20 watts . . . it is built to the 
strict demands of the designer of this 
famous amplifier—it embodies the 
finest technical skill and craftsmanship 
available 


De Luxe Model 

PRICE £6 - 4-0 
Or Potted as shown 

PRICE £6-12-0 


Technical data available on request 


| test unit.- 


Dr. Man 
Keston, Kent. 


} J 
| gomery, 6. vtiusens Gate, 


Birkdale; Southport 


| AY: 36 range, sdel D 
minor, 


PARTRIDGE. 


TRANSFORMERS LTD 


jminating ¢ar; bass ont t 
Ontro's, provid! ng widest possible varianon to 
all recordings and varying acoustic proper- 

jes of one room with another; full details on 
fequest.—Write, call or phone Livingstone Aare, 


ELMbridge 6737-8 


Advertisements 


RECEIVERS, AMPLIFIERS—SURPLLd 
AND SECONDHAND 

1158, RIISSN. receivers used, power pack; 

offers.—Box 1954. P7008 

H#2 . as | sale, 50 kc/s-30 mc/s, power fess 

—Box 1953. 


R13, modified A.C. only; offers over £7.— 
Milner Rd., Dagenham, Essex. (70 7018 


WTHER variable selectivity, tuner, type 
DT4, in_perfect order; £22; (to-day's 

£37/17/6) —S.eath, Eastwood, Notts. 

J OIGHT unit, ay" t pick-up, Wil n PX25 rons Tr, 

lot £27.—6, Merrial St.. Newcastle, San 
. 65041 

Mirseparat 20-valve radiogram chassis. 
separate amplifier, 3 speakers, .5-2,000 

PHILCO ali-wave 6-valve radiogram chassis; 


£10. 
AUTOSPARES, 180, High &t., S.W.17. Pel. 
5596. [6960 


X Plus One three-band variable gee 
tuner, suit quality receiver, almost 

accept export price or exchange Avo sisctronic 
—Box 1997. (7046 


Hits aan. ¢ and coils in stock. also AR88, 

een CRi0D. etc.—Requirements please 
Service. 254, Grove Green Rd.. 

a. 3 Pate Ley. 4986, [ 


T -M.Y. all- reg radio and Sevieion 7 inch 
tube mode! 905; vision reasonab’ ly, ood but 
needs plight attention, sont peceect; i price ice £25.— 
Oakfi ee 7 
Farnborough 3120. {7040 
NEW LOUDSPEAKERS 
3 me P.M., 3 ohms 7 watts, 33/-; 
3 ohms 10 watts, al 9; 10in Con 
tric Duplek. 147/-; hart 
cr 2 / 


ROGE 
| 116, Blackheath Rd., 5.E.10. 


LOUDSPEAKERS-SURPLUS AND 
SECONDHAND 


cancun Duplex loudspeaker, cost £102 
in Se 1950; accept — £55.— Mont- 
London, 8.W.7. {7029 


cacer units (2), 100 or 400y es £12 each; 
R.K. ; (nema eac 
letters oniy.. Bath S St., Hanley, ’ stafis. (7032 


ORNER assembly, non- rozonant, fitted 


Whertedale W15/0s, be tos “Pince 
tor; £33.—P. V. _ tchings. , -t lace, 


OIGT. latest lab. model, full mie ah size 
in the white, super light twin coil, perm 
magnet, newest supension, cost £105; sacrifice 
£75.—168, Grove Lane, Camberwell, 8.E.5. Bri. 
6167. (6970 


NEW TEST ay tg a 
eer oscilloscope type 1936, a!so Ever- 
d & Vignoles bridge megger, both brand 
nee. Ea EAS Aldermaston ‘ourt, meading. 
Woo:hampton 2241. 17030 


TEST EQUIPMENT-—SURPLUS AND 
SECONDHAND 


AROONE TF390G_ signal 


generator, 
condition; £35. 


4-60 


| MARCONI TP338B continuously variable attenu- 
0- never aeek. new 


condition; £50. 
f 8-60 mc/s approx.; 
= be well-known make with output monitor- 


CAWKELL, 7. Vistors Arcade, The Broadvs 
Southall, Middx. Sou Toll 


Beans complete, whose with aS and 
oe carrying case; £20.—Tel. Prospect, 


, a6 new, £10; Avo- 
as new, £2/10.—Knappy, 7. r’ 
Lane, Featherstone, Pontefract. [6993 
UR? & oscilloscope. as new, RTS model No. 
and ¥ ehnolifiers: nearest £30.- 
N. Witson 86. Wilton Rd., Manchester. a. 
Ten . Che, 2830. 17037 
promar. generators, oscilloscopes, output 
i neters, vaive voltmeters, frequency meters. 
multt~ ran meters in sto ot 1. Bervice. are 
equirements to R. 
Grove Green Rd., London, E. the 
TRANSMITTING EQUIPMENT 
ELEGRAPH transmitter, lkw. 
TRANSCEIVER C.W. Phone, 60w, special 
Loaeternt VER C.W. Phone, 10w, special. 
ECTIFIER unit, input 2350v 50 c/s, output 145y 


te d.c 
MULLARD Cathode Ray tube unit, type B.100, 
BULL ORD CATHODE RAY Oscillograph, type 


800 
MULLARD CATHODE RAY eee type 


CTRONIC counters, scale of 
ATA fer PROGRESS, 2m. 19. Effra 
Rd.. 8.W.2 (6979 


Ten eR POg re ee KG 


HARTLEY-TURNER 


SELECTED RECORD CATALOGUE 


This unique guide to the best records | 
appeared three years ago. it was at once 


received with joy by gramophone at ence | 


iasts who wanted an absolutely fair 
commentary on all records, and we have 
had many letters saying how completely 
reliable were our opinions of recorded 
music. Owing to the war we could only 
review part of the vast amount of material 
requiring serious musical and technical 
consideration, and rather than keep our 
friends waiting we published what we 
had done. That was about half of what 
had to be done. 


The other half has now been completed 
and we are busy printing the supplement, 
which is even bigger than the original 
issue. We hope to have this ready for 
distribution to existing subscribers by the 
middie of July, and their catalogues will 
then be complete up to 1951. Present 
subscribers need not write to us; we 
have all their names properly filed. 


But to those who have not yet acquired 
a copy of this quite essential guide to the 
world's best 
what it is. it is not an encyclopaedia of 
everything ; such already exist and others, 
no doubt, will come. it is exactly what it 
calls itself. 
including all 
which were 


the records we could find 
well performed ard well 
recorded. Apart from a few minor com- 
posers, the whole world of recorded music 
has been most carefully explored, and the 
records have been listened to on real high- 
fidelity equipment. 


The form is a loose-leaf binder, and the | $ 


sheets are supplied ready punched and 
properly arranged. As further supplements 
come out (as they will for a very modest 
charge) they can be filed in proper order, 
so that the whole story, forever growing, | 
is in one cover. The catalogue naturally 
takes its place on any bookshelf. And you | 
do not have to scrap it because of a new} 
edition. 


In addition to the record lists there are 
sections dealing with the choice of records, 
the choice of equipment, and sound techni- 
cal information on _ reproducing L.P. 
records so that their full beauty can be 
enjoyed in the home. 


«*® PRICE 25s. COMPLETE. 


We can offer it at this very small cost 
because we bought the loose-leaf binders 
three years ago. Bought today (if they 
could be obtained at all) the cost would be 
very much higher. This being so we have 
to amnounce that the edition is very 
strictly limited, and when our present 
stock of binders and paper is exhausted 
we shall not be able to accept further orders 
for possibly a year. 


The high cost of records makes it vital | 


that you do not buy 
However carefully you 
records in 
can only be formed after listening at leisure 
at home. if the Selected Record Catalogue 
saves you from buying only one wrong 
recording of a symphony, it will have 
earned its cost straight away. But it will 
always save you from buying the wrong 
record. Where could you get a_ better 
insurance policy for a premium of only 
25s. ? 


the wrong ones. 
may listen to 


Send your order as quickly as possible 
for distribution during July. if you 
prefer it we will send what has already 
appeared at once and post the supplement 
later when we distribute to our old sub- 
scribers. 


H. A. HARTLEY Co. Ltd. 


152, HAMMERSMITH ROAD, LONDON, W.6 
RIV. 7387 


records we want to AB g§ 


—a selected record catalogue, | 


the shop, your final judgment | Oo 


WireLess WorLpD 


NEW DYNAMOS. MOTORS, 


—— chargers, 4 models, 2-6-l2v, 1-2-4 
| mp D.C.; any mains voltage; also larger 
| types special transformers, chokes, test gear, in- 
| terior car heaters, etc.—The Banner Electric 
| Co., Litd., Hoddesdon, Herts {0122 


LL types of rotating electrical machinery up 
| to no ole available, including rotary con- 
| verters, rota transformers, motors, petrol and 

diesel-engined generating plants, alternators 

and d.c. generators. We are also in a position 

to quote for power transformers; as actual 

manufacturers we will be glad to quote for any 

quantity for home or export. 

D Raorerss generating plants, Skva. 230v 
costae starting 
10 


input 20v d.c.. 
.c., permanent magnet 
26y d.c. and 1,200v 

energised field, 35/-; 

tput S00v, 9O0ma d.c., 

HAS, P. “WARD, Lordscroft Works, Haverhill 
Suftolic. Tel. 253. [0039 


aiasameae | aferens. ETC. SURPLUS 
© SECONDHAN ad 


7 roe outputs 
field, 
70ma 
ditto, input 
energ.s¢ 


>.C 
‘out at Yaa pee 
rical Services (Inver- 
ness), Ltd., burn Rd., "Inverness. (6983 
.C.-A.C, converter bey Electro Dynamic, in- 
put 200/250 D.C. mps. output, 110 A.C. 

50 ple > 2.2?amps., suitable for projector, 
offers.—Brixham Electric Service, 50a. 
Fore St.. ‘Brixham, Devon [6852 
IESEL alternator, 230/1/50, 3kva, belt- 
driven by Petters. very latest type diesel 
engine, A.V.1 self-energised, automatic yoltage 
control, press-button and remote ontrol 
Sane 1 RS tae -button start and stop contro 
- lete with . duty Exide 
charger for starter bat- 
hrs. on 1 ll. of cheap 
* inspection ser- 
load before dispatch, 

0. 


| complete with few 

spares list, latest “type engine; £15. 

THE a two items are not surplus, 
roducts of British manufacture. 

items this month, due to 

existing orders and large 

of enquiries, whic are receiving 

earliest attention; so please, only for j 

} limit enquiries to the above two items: see dis- 

played advert, page 88, for S.T.C. selenium rec- 

.0., pro-forma invoice; c.o.d 


W.c.l 


too!s and inst book and 


but latest 


) 
Gt. Percy St., (near 


Angel), [0014 
NEW SR QUIPMEN aes SOUND 


7 eo R: DIOCRAFT, Ltd., offer {from 
P-20 Pick-ups with standard head 
extra microgroove heads GP-19LP, 


Hi-Fi lightweight 
complete with matching 
complete with matching 


ors 

| 2s9¢ 11/5; 
3/4. 
MARCONI type 14 pick-ups, 


for miniature needles, 
transformer, EAG/S: 
former, £1 6p 
5.R. U-1 aieen motors, Pe -speed, 
yy Re for a or 78 TD , £3/1 
U-14 de fuse saneiees of above, fitted 
ah speed change, 33-45-78 rpm 


7 ; 
COLLARO AC-514 cadiogram units complete 
with magnetic pick-up, £6/10/ 

include purchase tax; 


turnover 


inetaise 


Post 
ingdo 
_ orders tax free: price list by air mail 


request. 
FRITH. RADIOCRAFT. Ltd., 69-71, Churchgate 
Leicester. ‘Phone 58927. 0024 


APE recorders in stock; Linatone Decks, £20; 
complete recorders with microphone, from 


50. 
RADIOGRAM chassis, 10-valve, 10-2,000 metres; 


AUTOSPARES, 180, High St., Tooting, S.W.17. 
Bal. 5596. (6961 
W WLAMEON amplifier. tuner coils to spec 
| LW or MW, per set of 2, 7/6, your station 
choice, 7 
Seapetermece—colt t primary 
| Secondary, level to re ae heavily made, impreg- 
nated. 70/-, 47/6, and 21/- (all 3 and 15ohms to 
| CASTING Clad, guality Vortexion transformers, 
to order good delivery. June , AF valve 
voltmeter, cabinet, transfermers and other parts. 
Trade supp 
BEL, Manufacturin a=. Marlborough Yard 
| London Archway, N.19. Arc 5078. {0187 


APE recorder ~~ 230¥ as.. ,powsetul. 
quiet, brand new. 13/11: c.. 1/1.— 
W. Logan Westalley, Hitchin wheres. 


INE-VOX disc recording equipments, 
C7J for high-quality eg ag from ox sk 
| ing microphone equipment, 
| also available as a 
| mie mic.. amplifier and p‘ayback equipment, at 
type C7. for highest quality professional 
pan mechanism at 48gns 
pane | channel 110gns; demonstrations 
ed in London. 
LEASE write fer details to K.TS., 
ened Rd.. London, 8.W.20. taberty sags) 
Callers by apointment oniy. 


ETC. 


16469 


on rom | 
complete channel inclusive r 


2 | 


JuLy, 1951 


THE “FLUXITE QUINS” AT WORK 
“All the wiring’s FLUXITED inside, 
The trouble’s not there’ Ol cried. 

** Just look out here 
The reason is clear, 

Why our picture has gone all cock-eyed!”" 
See that FLUXITE always by you—in 
the house — garage workshop — wherever 
speedy soldering is needed. Used for over 40 
years in Government works and by leading 
engineers and manufacturers. Of all Iron 
mongers—in tins from 1/- upwards. 


is 


TO CYCLISTS! For stronger wheels 
that will remain round 
(a time tested tip. Tie the spokes where | 
| they cross with hne wire AND SOLDER. 
‘ pat s simple — with FLUXITE — but | 
IMPORT ANT. 1 
The FLUXITE Gun puts FLUXITE wens you want 
it by a simple pressure. Price or filled, 3/6. 


and true, here's ; 


- FLUXITE 


SIMPLIFIES AIL SOLDERING 


Write for Book on the Art of *‘SOFT"’ Soldering and 
for leaflet on CASE-HARDENING STEEL and 
TEM PERING TOOLS with FLU XITE. Price\d.cach 
FLUXITE LTD. Cr. WW), BERMONDSEY 
STREET, LONDON, 8.E.1. 


MAGNETIC TAPE 


Recording Equipments and 
Components 


OSCILLATOR UNIT. Constructed on 
small chassis, suitable for sub-assembly, 
provides r.f. for erase and bias at 45 ke/s. 
Requires 250 v. h.t. ~ 6.3 v. for operation. 
Complete with 6V6 valve, £3. 
OSCILLATOR COIL ASSEMBLY. Com- 
“ya s high * Q "’ coil and condenser tuned to 
Specially designed to provide highly 
yn sine wave output for low tape 
noise, 10/6, 
RECORD/REPRODUCE HEAD. 
pedance : 100 ohms at | kc/s. 
— Totally enclosed. 


Im- 
High quality 
Gap length 


, /2/-. 
REPRODUCE HEAD. As above, but gap 
length 0.5 mil. (suitable for 2-head systems), 


£2/2/-. 

ERASE HEAD. Capable of erasing new high 
coercive force tape when used with oscillator 
unit above, £2/2/-. 

TAPE. New high coercive force tape suitable 
for high fidelity recording at slow speeds. 
7in. (1,200ft.) reels, £1/10/-. Spare reels, 7in., 
4/6 each. Ilin. (1,000 metre) reels also avail- 


able. 

INPUT TRANSFORMER. Ratio 1/40. 
Frequency response: + 2 db. 50 c.ps.— 
20 kc/s. Suitable for head to grid step up. 
Mumetal core, 17/6. 

TRANSFORMER. As above, but fitted in 
16 S.W.G. mumetal screening can, 30/-. 
Send for further details including circuits. 

Trade and export enquiries invited 


CABOT RADIO 
COMPANY LIMITED 


Electronic Equipment Manufacturers 
28, BEDMINSTER PARADE, BRISTOL, 3. 
Telephone 64314 © 


DEPT. W.W. 18 TOTTENHAM CT. RD. 
LONDON, W.I. MUSeum 4539/2453 


A.D.8. 10-WATT PUSH-PULL AMPLIFIER. 
Valve line-up: EF36 Low level input. 
63 High level input. 
Amplifier, 
Phase splitter. 
Push-pull output. 
5Z Rectifier. 
Incorporating negative feed back 3, or ase outputs. 
Provision for feeder unit. Complete 
13in. x 9in. x 2jin. Wired and tested. Price “212! 17/6. 
carriage 2/6 
ADS. 4i-Wart A 
Valve line-up: EF36 Pre-am 
EF36 ‘Amplifier with tone control. 
6vV6 


5Z 
Inco~porating negative feed back 3 or 1522 output. 
sion for feeder unit. Complete in black crackle 


EP36 R.P. amplifier. 

This unit is ideal for quality reproduction of local 
transmissions. Power required, 250 v. 10 mA, 6.3 v. 
0.5 amps. Complete in black crackle Price 


£6/12.6, carriage 1/6. 
ADS. § AND SHORT WAVE. 
RADIO FEEDER UNIT. 6KS Frequency changer. 
EF39 IF. amplifier. 
EB34 Diode detector and 
AVS, 


Power required: 250 v, 15 mA., 6.3 v. 1 amp. 
Complete on chassis, 9in. x Sin.x2in. Price £7/15/-, 
carriage 1/6 
WHARFEDALE LOUDSPEAKERS : 
Standard Sin., 392 Speech Coil . ° 
Super 8/C.8., 1582 Speech Coil 
Super 8/C.8./A.L., 1082 Speech Coil 
Golden 10in., 3 or 152 Speech Coil 
Golden /CSB, 1522 Speech Coil ee 
10/C.8., 3 or 1582 Speech Coil . . 
GOODMANS Audiom 60, 15$2 Speech Coil 
CELESTION Junior Auditorium 10in., 1592 
yeech Coil 

2iin. W.B. STENTORI 
Sin Piya L/s., 
= ELAC peech Coil 

Sin. PLESSEY ‘L/8., 32 Speech Coil Se 
10in. GOODMANS L/8., 32 Speech Coil 

Carriage and packing on all Speakers, 1/- 

CONNOISSEUR TWO-SPEED MOTOR, 33; ‘and 
78 r.p.m., £20 19%. | 3. oes 2/6 post. 
PLESSEY A.C. RECG2D PLAYERS, 


16'2. plus 1 oe post 

Wulhrebace 280 SEPARATOR UNIT, £4.96 
with terminals, sie 1/- post 

WHARFEDAL:| 


7/162 SEPARATOR UNIT, £2/19'6 
with taga, anny 1/- 
WHARFEDALE EQUALISER M.G.1 £2/15/0, plus 
1 


post 

ACOS GP20 PICK-UP : 

7 ith Standard Head, Py. 11/5. plus 1/- post. 
ong Playing Head, £2/3/4, plus 64. post. 

rH CHANCERY LONG YING SETACENENS. 
Yonverts your 78 r.p.m. player to 334 r. . 23/126. 

a 1/- post. HP. Pick-up for -% 9131 5 

MW. COILS FOR WILLIAMSON YEEDER, 

8/-, plus 64. post 

“SOUND & 


wos 


8 SShsess 


AN, 82 Speech Coil 
392 Speech Coil 


nm 
t-te 
=F siete 


DUCTION,” by G. A. Briggs. 
znd edition 128) 6. plus 6d. post. 
** LOUDSPE. ." by G. A. Briggs, 3rd edition, 
5/-, plus 3d — 
PICK-UPS : 
Connoisseur Standard. . 
Connoisseur Super Lightweight, 


- £4410 6 
with 


10Hy 75 mA 
Postage and packing 6d extra. 
WHARFEDALE OuErer THAREG 
O.P.3, 3 ratios 
P. Type, 4 ratios 
G.P.8. 8 ratios 
Universal, 6 ratios 
W.12, 3 ratios 
50-1 Ratio standard output 
10,000 C.T. to 3Q output 
Elstone Multi-ratio output 


CONDERSERS : 
8 mfd. 500 v. Dubilier 
8 mfd. 500 v. Surge 600 v. T. On. 
8-16 mfd. 500 v ater 
16 mfd, 350 v. T.C 
24 mfd. 500 v. sc Trew ‘ting 
25 mfd. 25 v. T.C 
50 mid, 50 v. B.E.C, 
50 mfd. 12 v Dubilier . ° 
4 mfd. 450 v. Tom Thumb, Hunts. 
8 mfd. 450 v. Tom Thomb, Hunts. 
16 mfd. 450 v. Tom Thumb. Hunts. 
$2 mfd. 450 v. Tom Thumb. Hunta. 
VOLUME CONTROLS, LESS SWITCH. 10K, 25 
50K, 100KQ, 250K, 500KQ, IMQ, 5/- each, post 


Zavemmrwonnce 


FULL MAIL 
Shop Hours: 


ORDER FACILITIES 
Monday-Friday 9-5.30 p.m. Sats. 9-1. 


WIRELESS Wortp 


NEW | GRAMOPHONE 4 AND SOUND 


AGNETIC Tape. —Emitape on 1.200f 1, 
25/-: G.E.C. A tape, 30/-; blank Seandas 
. 10in d/sided. 3/-; all from stock; full trade 


discs 
terms sveiled 
SOUND D (SUPPLIES), Ltd. 


Rd., Southport, Lancs. Tel. 38153. 5335 


bers 
ment Co. Ltd., Tombiand, Norwich. 


Cora OISSEUR super 
ay we 5 aoe | 


dor | 


a 
(0064 


pick-up 


Gotti 
: re arma- 


ors, £7/3/4; Decca 
Miao players, fitted XMS pick-ups, 
19/18, 


| ROGERS DEVELOPMENTS (Co. (M.O. Dept; 
| 116, Biuckheath Rd., 8.E.10. 


'] 
enanqeee AND SOUNP, sareueue 


LUS AND SECON 
Bs 8. oy ‘ompiste disc recording x ay 
and blank disc.—Winters, 
Marentel Rd., 2d. Stoke Hl, Exeter, Devon. 


Wee Or pegs home built, 
ransformer and pr 
for connoisseur, Pp. us ‘Be to clear or offers 


(7015 


with 
e-amp 
Box 
{7019 


| Oe Studio Model M&S. Recorder 3345 and 

r.p.m. MSS. Cutting Head, complete 
with Amp! ifier. £100 complete. Excelient condi- 
tion.—Bex 1922. [6956 


.D.P. disk recorder, 2 heads, 5 sapphire 

cutters, swarf brush; crystal anole biank 
disks; nearest £40; equipment as new . Shep- 
pard, 34, Victoria Gdns., Eastbourne. {6 


AGNETIC sound recording wire, stainless 

steel, temporary wooden spoois, approx. 1h, 

hours’ running time “ 2ft per_sec. per 
spool.—A Smart, 40, Grange Rd., 


ADLEY communicator with speaker micro- 

phones, 3 extension speakers receiving two 
| radio programmes, in = ge ect working order 
Apply, J. & 3. New . Ltd,, 100, Hampstead 
Rd., London, wa {7052 


NE 6DN Presto Transportable Recorder 334, 
and Presto Cutting Head. com- 


Halesow en. 
[6491 


r.p.m. 
rr h Channel pose and 

resto 85E Recording Amp.ifier. . 
| 112 and 150. In yet org a ion, £250 com- 


plete. No offers.—Box 1 [6955 


| | LP conditis hi fasity equipment. Perfect 
condition, checked makers. DT4 tuner, 


PD 
Television 
P.4 moving- 
norma!, £4 each. Trans- 
£1/10. orThese oy u y trans- 
2 sap needle -J. F 
| Palmer, 8, Burnt Rah Ht Hii Lee, oaten, sc 23. 
596) 


NEW COMPONENTS 
IRELESS World Televisor. 


' 

| A LUXURY receiver, can be built within £45. 

| includes crt drilled chassis, coils, transformers 

jall s jal parts. ll parts list available. 
INSTRU! booklets, 


| CO! 
| earn RF strips, with boxes “and V/H, 52/6. 
COIL set, 20 pieces, to spec.. a 6. 
| RF low yi 4-— © oe 
| MAINS bepastormer Fs ct 2 
| . . 150K, 2M, Oi 

ALSO’ miniature superhet coils, dust Ht g with 
| Sv Mw 5 = circuit, these and all parts are guar- 
an anteed. ‘Ww. poe vow Mast. Midland coils, 
18/6. rade su 


lied. 
= SOUND . Yard, Archway, N.19 
Arc (0183 


ANNEY OF BATH, offers:— 


ple ag amplifier, kit of resistors and 
Br amplifier, 26/-; ditto fig. 19, 
2/6; ace 19/8 fk. 13, ag condenser kit for 
5, 47/-; fh 15/-; matched 

Sate’ ? - pr.; am 

l HS resistors and 1% 

cas avail: os Yoviensy advertised: 

fig. 19), wired and tested, 
ry job at dens and exactly to speci- 

40 receiver... we always have 

a@ reasonable aaenee of these on order, get into 
with us about delivery; current price 


5/10. 
WE have reasonable stocks of the following: 
STENTORIAN 5 peakers, 2\4in, 17/3; 
| 18/6; Sin, 17/6; in 2! 23/6; 8in, 24/-; 
ly’ Whartdale — 10in 2-3 ohm at 80/-; 


f 
pa C col 
World 20 
xactly to desi: rs a Mt Tog 45/- (L’don, 


| igne 
B" ham or Holme Moss); polystyrene =e paxolin 


lormers ‘still available as previous! ertised. 
SEND 3d 


iakormeten on almost everything you require; 

, 77, Lower Bristol Rd., Bath. 

Tel. 3811. [6920 
RYSTAL mic inserts 

mic-6), guaran brand new; 


free. 
RADIO-AID, Ltd. st ey Dept.). 
St.. Watford. Tel. Watford 5928. 


(Cosmocord 
15/6, post 


178, Bispham | 
NFINITE bafile corner defievtors, stigntifinelly 
7 acoustic cham| to | 


| volts D.C 


| Good condition electrical! 
| each, carriage 5/-. SWITC 


| 0/350 


| each, carriage 2/- extra. ROTARY 


mp for our lists which ‘s contain | 


| amp. Proad, 35/-, 


29, Market | electrically. 
[0036 


CTRICAL STORES 
408 HIGH i. LEWISHAM, LONDON, 
Tel.; Lee Green 0309 ata iek TT 


TERMS: CASH WITH WO 6.0.0. 
All goods sent on 7 days’ ———— Fe. 
EARLY CLOSING DAY THURSDAY 
RECTIFIERS (New). Output 36 volts, 50 amps., 
ete with transformer 230 volts A.C. 


. Output at 70 milliamps, 10/- each, 
post us. EX-NAVAL CATHODE _— 


VOLTAGE len aig Taans- 


to 250 vol versa, 

weight . ‘L10 0/0 yn 3 jenretage 10/-. 
ao TRANSFORMERS jn. a all with 

200/250 volt primaries in steps of 10 a $ 
output 350/0/350 volts, 160 mia. 6.3 v. the 
5 v. 3 a, 37/6 each ; 350/0/350 volts, 180 Fa 
6.3 v.44. 5 v.38, 4¥.42., 37/6 each 
volts, 150 m/a., 6.3 v.42, 4¥. 40,5 ¥.3a, 42/6 
each ; 425/0/425 volts, 160 m/a., 6.3 v. 3 a., 6.3 v. 
3a., 53 a., 39/6each. Carriage extra 1/6. MAINS 
TRANSFORMERS, 230 volts, cys., | ph. 
input, tapped output, 0, 6, 12, 18 volts at 4 amp., 
at 17/6 each, post 1/6; another 230 volt in 
700/0/700 voit, 70 m/amp., v. ba, 4. ba, 
27/6 each, v- 6 MAINS VARIA 
RESISTANCES, |4 ohms to ing ph ito4 —_ ba 
ry pe ak en — pF ye be : 

1,500 o amps., 

RADAR MAINS TRANSFORM ERS, 
50 cycles input, 4 kV. or 5 kV. output, with 3L.T.s, 
ah pes: ae. pos > ta. These transformers are 


in £3/3/0 cach. car 7/6. 
VOLTAGE CHANGER TRA SFORMERS 
_ 500 watts, tapped 0, = 20, 230 volts, 
can be used either way, 65/- each 


BOOSTER TRANSFORMERS, F 
tapped 0, 6, 10, 19, 175, 200, ee 240 and 250 volts. 
aranteed, £4/15/- 
JOARD METERS, 
4 inch scale 0 to 14 amp. D.C., 17/6 each ; 0 to 
30 amp. A.C./D.C., 22/6; 0 to 14 amps. A.C./ 
. MAINS 
200/250 volt 


2 


5 v. a, 62/6 each ; 500/0/450 


| 6.3 v. os 63v.8a,4v.4a,5 v.44. 62/6 


each ; 500/0/500 volts, 300 mi/a., 6.3 v. 8 a., 6.3v. 
Ba. 6.3 v.40. 5 v.44. 3v.42., 67/6 each ; 350/ 
volts, 250 m/a., 6.3 v. 8a., 4¥. i.e 4a. 
6.3 tapped 2 v. 2 —- (Electronic 

Carriage on all ¢ extra. 


tyes, 
| 15 -WATT AMPLIF: FIERS (Portable) (New), for 


either 12 volts D.C. or 230 volts A.C. input. 
Outputs wee for 7¢ or 1S — Speakers, 
Inputs for Mic., Xstal P.U. or 1.P.U. £€20/0/0 
each. SWITCHBOARD VOLTMETERS, Isc 
Grade, 6 inch scale, 0 to 200 voles ye ‘oil 
30/- each ; 0 to 75 volts moving ow 
also a few only 0 to 300 volts A. G/B. on 
ONVER- 
TERS, ex-naval, by well-known makers, 110 volts 
D.C. input, 230 volts 50 cycle | phase at 250 “ue 
oa — of 100 per cent. overload, wei; 
100 Ibs., condition as ete nee <7 ss 
POWER TRANSFORME 8 


| WOUND, voltage change 


180 and 230 volts at | 

carriage 3/6; di 

carriage 3/6; another tapped 0, 

volts at 350 watts, at 48/6 each, carriage 
MAINS TRANSFORMERS (NEW), input 
200/250 volts in steps of 10 volts, output tapped 
0, 2, 8 and volts at 480 watts se 
of voltages which can be i 

10, 12, all at 480 watts. Suitable for s; 

/- each, carriage ae — BOARD 
METERS, 4tin. scale, on, 
complete with shunt, Sa. ral ee a "6. Tocsaiis 
Volemeters (British Standard, Ist Grade). 6in. 


| scale reading 0, 15 and 30 volts D.C., 77/6 each. 
MAINS TRANS 


FORMERS (New). Ali 200/ 
250 volts input in steps of 10 volts. by geen 0, 6, 


| . and 24 volts at 10/12 amps., 47/- eac 


; 9, 
30, 36 volts at 5/6 amps., 42/6 each ; rk 6, 
+ and 24 volts at 25/30 —_ .. 68/6 each, carri 
4/6; 0, 6, 12 and 24 at 5/6 amps., 35/- 
each, carriage 2/-. CREDIT TYPE Eu CTRIC 
METERS, 200/250 
in. x nay x . weiene 4 \bs., 
I, \/-; 20 load, 30/-, post |/-; 
baat i+; fully amie 


Sapp DEVIZES) 


(SAVAGE 


SAVAGE TRANSFORMERS LTD. 
Nurs oad - Devizes Wiits 
Tel: Devizes 536 eee 


=THE MODERN BOOK CO.= 


Radio Installations. By W. E. Pannett. 
45s. Postage Is. 
Magnetic Recording. 
Postage 9d. 
Waveguide Handbook. 
Postage 9d. 
™ ay ems A "s \ 
R.R.L. 22s. 6d. tafe 10d. 
Sound Reproduction. By G. A. Briggs. 
. 6d, Postage 6d. 
* aakoen Servicing Manual. 
Cocking. §2s. 6d. Postage 4d 
Television Explained. By W. E. Miller. 
Ss. Postage 4d. 
Gas Discharge Lamps. By |. 
P. J. Oranje. 30s. Postage 10d. 
Magnetic Tape Recording. By P. A. Tarry. 
6s. 6d. Postage 3d. 
Radio Servicing. 
35s. Postage Is. 
Radio Engineers’ Handbook. 
Terman. 50s. Postage Is. 
Mullard’s Valve & Service Reference 
Manual. 5s. Postage 4d. 
Brimar Radio Valve & Teletube Manual. 
4s. Postage 3d. 
Principles of Radar. 
Postage Is. 
Television Servicing Manual. 
Bradley. 4s. 6d. Postage 3d. 
We have the finest selection of British and 
American radio books in the country. Com- 
plete list on application. 


19-23 PRAED STREET 


Dept. 


LONDON, W2 


PADdington 4185 


By S. J. Begun. 


Ed. N. Marcuvitz. 


By 


By W. T. 


Funke & 


By Abraham Marcus. 


By F. E. 


By ML.T. Sis. 


By E. N. 


WIRELESS Wort» 


Jury, 1951 


NEW COMPONENTS 


| Te Anglepoise lamps, brand new. 35/- 
cash with order.—Passinghams’ 19, 
Leeds Rd., Bradford, Yorks fe9o1 


ADIO 
equ.pme: 
equipment, 


components, valves, transmitting 
ment, television accessories, telephone 
elect oe measuring instruments, 


electronic spperet etc., etc. 

EXPORTE! and “others requirin ~ having for 
disposal, any of these items, are 
tact_us for immediate attention and service 
R. c's SERVICES (RADIO). 12, Theobalds Rd., 
London, W.C.1. Telephones: "Shoncery sa iri9 


{HT Transformers, mains rn. om 
ut —— Cw choke: a 
vidual 


RANSFORMER t COMPANY. Ltd. 
Church Lane. Church Road. N.W.10 


VERYTHING for home constructor, chassis, 
condensers, coils, valves, resistors, gram 
units, speakers, test gear, Viewmaster kits, etc.. 
cash or H.P.; stamp for lists; quick service, no 
we ‘warpiws offered.—-BCM,/EDHWA, London. 
w.c.l. [6227 


20a. 


Ltd. (Dept 
Croydon, Surrey. (Tel 
[0046 


pereaes Hill, 
Croydon’ 1220. 


DGET TRF e-tb00 ohm polit kits, sO 


ve, 42/-; “ High G”’ TR ° 
i oman, 5/-; replacement 

. 7/6, other values to 

LF. rejectors. midget size, wire- 


end ; y return; all c.w 
A. P. Cretton (W), 349, Copnor Rd., Portsmouth, 


/~.—Wharfedale Golden 10in apegkers in 
stock (as used by the B.B.C.); LP. 

formers, 465 kc/s, 16/6 pair; coutenears, 2-gangs. 

17/6; “liver micas, 100 pf. 200 f, 

lars, most sizes in stock, 


By Drop- 

i. 000’ chm 0.2 amp 

/-, Bin 25/-; any ed 

968 with pencil bit 23/7; 

switches, aa gt AVA Saebes. 

coil packs, coils and complete range of radio re- 

ceiver components in nee: see also our display 
odrer uequnean in this iss 

E Constructors Handbook, send 2/- now for 

the ‘atest edition of this popular handbook which 

includes 11 tested circuits and contains a com- 


piste pied list of our products 
| PACOILS, 96, Greenway Ave., London. Rly; 


COMPONENTS—SURPLUS AND 
SECONDHAND 
. J. EMMS, Ltd. 
ERS, fe Sa peidne type. “ Ary t 


1 amp. 
3a =; 24v mp, 
NEW shading resistance sets ‘from 1 to 4 amp 
0, te 12 a 10, 7.1m ail, 30/- per carton 
| 26a, Cotherne ews, London, $.W.10. _Fre- 
ntle 8941. 10201 


Baez BC.221 frequency meters complete; 


R. 522 frequency 100-156 mcs complete trans- | 


8.C. 
mitter/receiver, in new condition, with all tubes; 


EIMAC 100th transmitting valves; 55/-. 
TAYLOR T200 transmitting valves; £6. 
THROAT microphones new and boxed; 4/6 
pain a4 key assembly No. 3 with’ send/rec 
Sw 

LEACH relay heavy duty 24 VDC, res. 250 ohms; 


ing relays; 17/6 
lenser, 4: 
.25mid er wkg., 4/-; 
0.05 Vv, 4/- 
ty 4-pin bases: 4 - each 
lumbo, 4-pin bases; 6/6 each 
GROUP, Ltd 46, 
Greyhou 6. Tel. Fulham 1802. 
Cables: Hallicraft. London [0 


AGELIRS at 1/10 to 1/20-of Ist prices, 
e stocks. please state requirements 
SAN. Westalley, Hitchin. Herts. 16369 

Littie 


OUTHERN RAQIO SUPPLY. Ltd. 
\ Rewpor Street. London C.2: + our 
display. vertisement page o4. (0016 


OseRe BEAM Antenna indication, magslip 
nsmitters, from 10/- (listed £16); stamp 

for cirowits ~~ full 1s.—Engineering Facili- 
ties, Ltd., 29, Rea St., Birmingham, 5. {6982 


30323.% step-down transformers, 75-watt. 
6/6; heavy duty output transformers, 
ought 3\lb, two primaries. one centre tapped 
and one secondary 4 taps, these can also be used 
as small mains transformers, delivering 150- 
SOv at 40v all at 
y 4/6; wanted, ta 
recor: ynsons, 14, Bt. 
ford. ‘Phone 5568 


con- | 


{0075 


rans- | 


4mfd 300v wkg., 6/6; paper | 
paper con- 


pe or 
Mary's Bed- | 


— WILCO ELECTRONICS ~ mg 


CONDENSERS. ari 8 af 
750 v. D.C., 10/6 ea. ra ee a 000 y. D.c., 
1S/- ea.; 10 Mfd. 1500 , 2B/- ea: 
1.5 Mfd. 4000 v. D.C., 25/- a 

RECEIVER R.115S5. One of the best com- 
munication receivers covering 7.5 Mc/s to 
75 Ke/s in 5S wavebands, complete with 
10 valves. Brand new in maker's transit 
case, £10/10/-. Carriage 7/6. Others not 
so clean, from £8/10/-. 

AIRCRAFT CLOCKS with splendid 8-day 
jewelled movement. Flange type, made to 
stringent Govt. specification. Brand new, 
guaranteed. ideal for car, study, bedroom, 
etc., will withstand vibration and shocks. 
Special offer, 65/- each. Post free. 
SLOW MOTION DRIVE. 
Ratio 50-1. 8/6. Post I/-. 
SLOW MOTION DIAL with vernier, 
200-1 Reduction, front of panel mounting 
6in. diam., calibrated 0 — 100. 5/6 ea., post 
POWER UNITS. Comprising standard 
mains transformer, 350-0-350 volts, 80 M/a., 
6.3 volt | a., 6.3 vole 5 a., 5 volt 2 a., LF. 
choke, 8-+8 Mfd. condensers, 5Z4G valve, etc., 
contained in steel case Yin. x Bin. x Bin. 
Sufficient room to build in small amplifier. 
Brand new £2/10/-, carr. and pkg. 2/6. 
METAL RECTIFIERS. Bridge Type, 
40 volts | amp., 10/6 ea.; 36 v. 2.4 amp.. 
25/+ ea.; - wave type 24 v. 150 M/a., 2/- 
192 v. 40 M/a., 3/6 ea.; 450 v. 40 M/a., 7/6 ea. 
AMPLIFIERS. 50 watt “Tannoy “ Rack 
mounting, less valves, only £8/10/- to clear. 
The transformers and chokes are guaranteed 
O.K. but some small components may require 
replacing, and wiring renewed. 4 amplifiers 
on one P.O. Rack for 

AMPLIFIERS. [5 watts. Marconi Type 6, 
using 2—PX25, MHL4, rack mounting, 
complete with power pack, 200 to 250 volts 
50 cycles, meter, etc., with valves, £8/10/-, 
less valves, £6. Carriage 7/6. 


204 LOWER ADDISCOMBE ROAD, 
CROYDON 


Muirhead, 


OETACHABLE CHASSIS PLATFORM 


UNIT CONSTRUCTION 
FRONT PANEL & CHASSIS FRAME 


ACCESS wo CHASSIS REAR 
WHEN ASSEMBLED 


PERFORATED REAR & BASE PANELS oa 


Type A size 12" x 8” x 8° with 23” deep chassis 
Communication Receiver or Test Gear Instrument. 
Case in steel with alum. Chassis Platform. Hand- 
some black crackle enamel finish, price 37/6 post 
paid. Blue or Grey 1/6 extra. Special sizes or 
construction to your individual requirements at 
moderate prices. Mail order only. Regret no 
handles available at present. 


Metalectrix, 39, LOWESMOOR, WORCESTER 


Local Agents: 
Johnsons Shortwave Equipment, Friar Street 


Wmetess Worip 


““ DEMOBBED 
VALVES” 
MANUAL 


2/9 Post FREE 


giving Equivalents of 
British and American 
service Types and Cross 
Reference of Com- 
mercial Types. with 
an Appendix of B.V.A. 
Equivalents and com- 
prehensive Price List 
(some prices are PRE- 
BUDGET). 


EX-GOVT. HEADPHONES, 60 ohms 
(limited quantity), 7/6, post 1/6. 


mene” gua SETS, 16/6, 
post | 


CRYSTAL SET KITS, with diagram, 11/3. 


AERIALS, insulated copper, 50fe 3/3, 
75ft. 4/9, 1O0fe. 6/ 


JUNEERO ENGRAVING TOOL, for 
Metal, Plastics, etc. A.C. model, 12/6, 
post 1/6. 


JUNEERO MULTI-PURPOSE TOOL 
for bending, cutting, punching, slotting, etc., 
20/-, post 2/- With “ XAKTO” slide 
gauge, 27/6. 


HANDY-UTILITY electric drill 
£6/10/-, carr. 3/-. Bench stand, 59/6. 
zontal Stand, 17/6, carr. extra. 


TAYLOR ON EASY TERMS. 
EASY TERMS up to 10 months—and very 
near Cash Price on all TAYLOR METERS. 
Catalogue FREE. 
Taylor 240A Pattern Gen. 

30A Oscilloscope. 

47AS Valve Tester. 

260A Wobbulator. 

70A Multi-range Meter. 

75A Multi-range Meter. 

85AP Multi-range Meter. 

110B Bridge. 

170A Electronic Test. 

Meter and the complete range. 


MPLION TEST METER. 1,800 ohm 
per volt on all D.C. and A.C. ranges, 10 v., 
100 v., and 500 v. D.C, and A.C., mA. and 
500 mA. D.C. Resistance up to 200,000 ohm. 
(3,000 ohm centre scale), with self-contained 
battery, 5,000 volt range with a separate 
H.T. test prod (9/6 extra). Supplied with 
test prods. Multi-colour scale easily readable, 
£A! 


luxury model, 


(tin.), 
Hori- 


AVO-MINOR UNIVERSAL METERS, 
£10. 


CONDENSER TESTERS and Rectifier 
Units. Plugs straight LJ han C. mains 200/240 
v. and is indis of 
condensers Very Sighs” ‘oan intermittent 
leakages which cannot be discovered by 
conventional instruments can be traced by 
this unit. Complete 39/6. 


SERVICE SHEETS, the one you require on 
FREE loan if you buy one dozen assorted at 
10/6. 


3/léin. DIA. BIT SOLDERING INSTRU- 
MENT, Miniature Type, to meet every 
requirement for Radio, Television, etc., 
22/6, post |/-. 


SOLON PENCIL BIT SOLDERING 
IRON. 65 w. 230-250 v., 21 /+, post I/« 


MORSE BUZZER OUTFITS. Consisting 
of a buzzer, a morse key and a battery = 
partment, all dona 
board. All parts high grade ex-Air Ministry. 
An excellent gift for a boy. -, post free. 


Goods can be sent C.O.D. (over 20/-). Kindly 
mark envelope (WW7). 


COMPONENTS—SURPLUS AND 
SECONDHAND 
Ramo CLEARANCE, Ltd. 


ON! Set . -# com 
trans., .T, windin: 
 EY51 ( Rain By winding for 
nd fitted with width control 
ww imy line a 


mains dropping resi ; 
yee 850 and 700{2, smail size (3in x 
/3. 

smelters. 


struction of 20w, 
— t-class coms 


is @ ro} . 

and ‘arited circuit diagram raeed everything 
£10/19/6, ; television 

S, res. 10; 


colle, “- 9 or 12inn ‘ Pt ube 
average | current 
PERSON TRE. 


AL receivers, 3 valve using 


nents, comprising 
to give 
51 also 


scan- 


Sin), 


for con- 


focus 
2. 


IT4's. 


contained in handsome bakelite case with lift-up | 
closed, plastic | 


ained dry batts, 

Wiass and v2, output to a 
— controls, tun —_*, 

lid switches on, supplied 

ba nes, 


SP. Patients, etc., these re- 
surplus Ent are offered 


3/ 
Hi drilled 3 butto 


nm ¢€ ‘ 
0-B8A, 5 int. octal, ex. T.V. 
| trans. 4kv Ima, Py 2a ooo, primary 2 


| 5,500¥ 
Bis: rimary 0-1 {0.210728 
v 2a, 6.3 


son cond” 200/ bso / 
smoothing chokes 20H, 80ma 


200ma_ 1002 4/6. a 
4x5x5 potted 10/6 post paid; 


iis 32mf 3: car =, 32-350V can 2/6. 
ees 1/3, 25-50v w/e 1 e4 50-25v 1/3, 100-12 
/3. . can 


6, 164-48 450v 
4 smal 


standard 
ir of tiehtwetght 
and 


an ideal 


brand 


1 2/9 


can 
16, switches andes 


with 
‘colle 


8/- pair; 
| 600v 2in circular, req 
| square 
7/6, }00¥ 
0/20v_ 5/6; 
0/200ma, ve: 
m. 


Pp. rotary nted 
ut 12v ac, “output, 250v 60ma, 6.5v 
/-, type 87 a Boab: uts as 104 5/ 


lsat 


with rier 
mA tor ‘or %.. thout id’ 


paid; cont 
1 wound, LAY in spindle 9d; * pee tri 


ie eave 


nown v strips. b a new. 
ie Bits #ASO. fi Bran 39/6. 


low res., 2000), 
1 can be ad as aiternative with 
requised: 6ein p.m. 
boxed, 12/6 Cat Da: Mansbrid 
1oo0v Bg RIE v.c. wen SD swite 
100k. 2m z 


‘OODS, North London’s best otiestion 


Ler radio and telert 
Pata yout en 


» Finchley 


Sixt G24 ve 
tons, 023/450, 0.17600, 0.001 mica. 6.0 
coils, 50/1 6d; 
Fi “ca/iso. Vn; e iy eal 
voRg? 


ANNAKIN 


Ge wine ed ent “oe pon Mee 
‘ . offer -free bar 
| meters 3\4in overall. 0 


+ 3-bank, 2-pole, 6-way 
nly 2/- each; none solde: 
soldered with ‘leads, 2-bank, 
1, one doud: 


singie- hole xing 


short: 
Mj 1% formers 


ype 
on chassis with supp 


elite, =. keyway. 
ith 


less tra 
conds., 
long spindle 


’ 5. “Ashfield Place, Otley, ‘Yor, 


rting 


d.c 
6 post 


~~ if 
amt 


ponents; 
*phone ma no iste. 
y GRUNER, Th i ” Ballards 
Pin. 3060.” (0055 


3 crystals, aerials, p/but- 
0,001 


1/ikv, 
5 


‘020 
zains: 


9.30ma_ circul. 


4: “one | 


JOHN FARMER- 


Inc. The Mail Order Dept. of the 
MIDLAND INSTRUMENT CO. 


GERMANIUM CRYSTAL RECTIFIERS 
(not to be confused with the silicon type), 
Because of a heavy demand for these we now 
hold a large stock; these are fitted with wire 
ends. Brand new, high grade ———_ 
4/6 each, post 3d. ; 48/- doz., pos’ Reduc. 
tion for quantities. CR YSTAL! set PARTS 
(a) specially designed dual-range (med. and 
long wave) crystal set coils with circuit. 
3/-, post 3d. ; 30/- doz., post 10d (b) Wave 
po taasy e switches (for above coils), 
pane! mounting, 9d., pct 3d. ; 7/ 
6d. (c) crystal rectifiers, the ideal 
performance permanent detector silicon ope. 
(d) Ditto, agg ay yin 
We a" to list the 
variable crystal 


the 
set shorcly. “SLOWERS. ‘Inlet or exhaust, 
fitted with Hoover 24 v. A.C./D.C. motor 
blower. ideal for domestic ventilation, etc. 
Size 64in. long, 44in. dia., one end has 3in. 
dia. outlet and Shin. dia. flange with 5 fixing 
holes, the other end has Ifin. inlet hole. 
ideal for use with our multiple L.T. trans- 
former. In condition, 20/-, 
1/3. PACKARD BELL PRE-AMPLIFIER. 
Contains 2 valves—6SL7/GT and 2807—input 
and output transformers, relay, resistances 
and condensers, etc. Operates from single 
24/28 v. 4 amp. battery source, low impedance 
input and output, will raise moving coil 
electro-magnet or carbon microphone on the 
input to loud-speaker level on the 
In very smart metal cases, size Sin. x 3 
34in. Complete with accessories 
instructions. 


Brand new in sealed = 
20/-, post  i/-. ANTI-VIBRATIO 
MOUNTINGS, ef. 

‘anodised, new 
_ set of 4 216, post 4d., Pag Tie 
vision . STR S me/s., com: 
x 7 valves, EFSO ee and ‘CASO. new cma 
epi “tit die 
shaft, 5/6, se 3d MAIN: TRANSFOR: 
mans, input 200 220-240 v. | 

24-30 v. at 2 amps., brand new, boxed, 
with all termination data, 22/6, Fa dd 1/3. 
etc., wire-wound on heat resistin: 

500 ohms 25 watts, 3/6, 

» Mk. 1, contains a 
wealth of . worms, silver-steel shafts, 
anisms, 4 roller type counters each e 
electric motor, lamps, switch, etc., etc., an 
lator, in cases size /2in. % hye x Sin., 
weight 17 Ib., 35/-, NDEX 
RELAYS TYPE 452 
ohms coil 2-pole robust contacts overall size 
+ x ge x Pin.; 

/. MOTOR 
TORS volts, 50 


N 
ome ~~ 
post i. 10 Ib. 
d., 
Toss, ad ps PYE 
> pos i . ar COUNTERS, 
-phase 50 cycles, 
d output giving 3-4-5-6-8-9-10-12-15- 
ie 
POTENTIOMETERS, Ohmite, 
former, 
t4d. AIR POSI- 
TION INDICATO 
3 infinitely variable ratio ball to disc mech- 
ideal basis for making a mathematical calcu- 
$2, 318 vol 
ae “aan 150 
new boxed, 2/6, post 
r dozen, 
ALTERN 


| phase 0.64 amps. continuous rating 
R.P.M. Capacitator Motor. Fitted enclosed 
reduction drive gear box, final drive approx- 
imately 60 R.P.M. Motor is coupled to alter- 
nator 250 volts 1,250 cycles 0.24 amps. 
flexcitation 24 volts 0.4 amps. continuous 
rating ; size approximately i44in. x 6in. dia- 
meter, standard motor base mounting, 
external wiring a inside termination 
with cover plate ; perfect condition £3/10/- 
ceriog®, J 7/6. MODULATOR ye 
69 contains C.V. Klystron val 

5 U4G Rectifier, E.F.50, MAS spark pa 
gap, 2 Selenium Rectifiers 250 volts, 100 
milliamps, 3 neon lamps S.B.C. fitting —= 
plete with brass batten type 

motor with reduction aesring. Various Verious 
oil-filled and paper condensers, 2 

formers, also various potentiometers “can 
extension couplers, resistors and many 
other incidentals in metal cases 18in. x Blin. 


7 brand used 
a bP! gel ony quad tune ie ae 


oad y tye 
our ie ae also supplement, 


JOHN FARMER “(DEPT. A.1.) 
194 HARBORNE PARK RD., 
HARBORNE, B’HAM 17 


Tel. : HARD 1309 


88 


NEW S.T.C. SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. Current 
products. Nor SURPLUS. E.H.T. H4/200 
Ww. Televisor replaced by N2/100, 17/-; 
for VR97, N2/50 12/-. Post 6d. 
Note Increased Prices from Ist Jan. 1951. 
HALF WAVE RECTIFIERS. 
; 3a, TS 
3 10d. 


* Tale; 


P. I/-. 
WAVE HEAVY DUTY Tiin. 
SQUARE COOLING FINS. 
; 20a., 3 30v. 
3 es ; Sa., 


BRIDGE CONNECTED FULL WAVE. 
f ' 7a., 17/7; 25a., 22/9 
; Sa., 29/6; all post ak 


4, 


2/- . ms 


BRIDGE ‘CONNECTED tn ad td 
SQUARE ge 4 F 
f 10a 


-; 5S4v. 62., 3 
; 10a., 148/- ; 100v. 10a., 


; Wa. 217/6; ali 
post 
SLOW DELIVERY OF SOME RECTS., 
WILL DO OUR BEST ! 


Wholesale & Retail 
T. W. PEARCE (Est. !9 yrs.) 
66 GREAT PERCY STREET, LONDON, W.C.1 


Of Pentonville Rd 


Between King's Cross and Angel 


NEW ELECTRONIC SUPPLIES Co. 
281 LEEDS ROAD, FAGLEY, 


BRADFORD, YORKS 
MAIL ORDER ONLY 


Primaries 200/250 "Varnish iepraynated. 
only, 5 drop through. F fully 

skeleton finish, upright. 
Stamp, please. ‘ 


“New = 
shrouded 
Special quotes 48 Rin 4 
W.O. carriage paid 
250-0-250 v. 75 m/a., 6.3 ¥. 3a. 5 ¥ 
350-0-350 v. 90 m/a. 


300-0-3¢ 
lait 0-350 v. 110 m/a 
have L.T.s 0-4-6 
3a. eeesecce 
350-0-350 v. 160 m/a., 
v.3 


0-0-350 v. 90 m/a. 
250-0-250 v. 110 m/a 


70 m/a. 
70 m/a. 


T. é 2 
. ,380-0- 350 v. 150 m/a., Gay 4a.C.T 


” 5u-0. 350 v 150” m/a., 6.3°% 4 a 
5 » . . 
) 100 m/a., 6.3 v.64.,5 v.38 
» 2o0-( ), 100m/a.,6.3v.6a.,5¥ 
Williamsons mains F.425. 425-0-425 v 
m/a.,6.3 v.4a,0.T.,6.3¥.4a.C.T.5¥ 
Williamson Amplifier Components below : 
. F.325-0-325, 20 m/a., 6 


. a 
"50 H. 50 m/a., 1,500 ohms 
10 H. 150 m/a 
30 H. 20 m/a. 
8 H. 110 m/a 
All above very heavy jobs, generous design 
tl. bobbin silk covered 7 Wire (suitable coil 
winding) 2/6 per bobbin. 


‘WIRELESS Wortp 


conrens nve—sunPLus AND 
ECONDHAND 


Morte ER Py luxe signal shifter, £20; Halli- | 


crofter Be Sag Model 23, perfect 
EDDYSTO 640, 1145 
Saaeatien” _a...% Ss 
Su = ‘et H.R.O. 
Cc. a ete A.R 
fect ner R.1155 receiver 


tr nsmitters, com- 


88. he etc., all in per- 


in new condition; 


your enquiries are invited for rotary conver tors 


and electric motors, most gsm and types aval 
able from stock; motor alte 
. 3 cycles, 


250 watt 
of PHP. 


electric motors, 5 


motors, 
RAR a.c./d.c. motors 
r models, etc., 
; rack 1 meen Ke amplifier, 

and complete, with heavy duty a.c. power pack. 
200/250v, PX25 P.P. output, £4/10. less valves; 
new moving coil microphones, hand type. 
duty and complete with l2yd seeeuod cable 
£3/15; 20ft teiescopic tubular T/V mast, 18/6 
each; large selection of test equipment; multi- 
range meters, valve testers, signal generators 
oscilloscopes, bridge meggers and meggers, etc. 

all at reasonable prices; hand bearing prismat 
compasses with provisi on for battery in handle 
rfect, 40/- each; very large stocks of transmit- 
ting valves, Klystron, “of all types, send us your 
requirements; spaces — of new, not ex-W.D 
mains transfor shrouded, _200/250v 
moved eer. "250- 0- 250. 100ma, 5v 3amp. 6v 
each; large stocks of L.T. trans- 

r— special sizes and ratings wound to speci- 
fication; auto-record changers in stock trom 
£10/15; switchboard mounting voltmeters 
ampmeters, various ranges a.c. and d.c. available | 
at cheap prices to clear; 
wine. S.Wg., 18a 


heavy 


nd 20 s.w.g., DS.G. ze 2S 
se, American saree available. Specis 
offer: H.R.O. coils, .48-.96 m/c and 180-430 k/« 
5/- each; quantity of thy and nickel chrome wire 
available; - 100 microamp meters, 2\4in scale 
new, 70/- each; type 74 indicator units. 
with tube, as new, £5 each; Fluxmeters 
w ‘complete, new, £5/10; prices do not 
stage; American Dinghy transmitter 
k/c, M.C.W.; Voigt speakers 
complete with special corner cabinet; large stock 
electric exhaust fans, most types; bster wire 
recorder, £28; MHallicrafter Super Skyrider 
$X28 and S27CA in stock 
Sorat % Paes SPARES. 4. Lisle St., W.C.2 
Gerrard 1 {0188 
pes os ll clock units, self-starting 
200-250v a.c.. 50 cycle, fitted Sangamo 
motors, consumption 2) watts, size 2\,in diam 
2in deep, geared 1 rev 60 mins friction reset 
IDEAL movements for 


ideal for dark room proce 
rice 20/- each, post paid 
transformers, input 230v 
cys., output 6.3-0-6.3 volts 19 amps; 


each. 

WESTINGHOUSE _ rectifier sets, 
G.P.O., input 200-250 volts a.c., 50 c es, 
put 50 volts d.c., 14. amps £3/10 ‘each ( 


aid. 
BATTERY chargers, input 230v a.c. 50 cy., out- 
put 6/12 volts d.c. 4 amps., continuous r x 
fitted in metal case 12 x6 X6in, 5 amp me 
fuses also mains switch on front panel 
nium rectification, crackle finish cabinet 
each. carr, 7/6 

STAI INLESS steel 


style 


sele 
£4/15 


aerial wire in 1,650ft 

pup. 7/.015in, 35/- per reel post Ry 
DE Relays type 220. ref. 1OF/494, two 

yg Steak contacts, 24 volts, fitted metal cases 


CORNELL- Dubilier 650 mfd 80 volt 
Segralytis condensers, size 66 xX3in 


SLIDING Resistances enclosed type, 20 ohms 

2.3 amps, 22/6 each; 80 volt Neon lamps with 

bakelite | holders, 2/6 each 

GARRARD Gram Motors, 200/250 volts, 
j 2% inch spindle with 


3 r.p.m., 
eac 
.T.H. Photo- Electric cells type PE7P, with 
holders, ideal for soundheads, etc., 32/6 each 
ORMANCE ters type Re 2. fitted stan- 


reels, 


working 
> 12/6 


a 
lock: 


Ov_a.c., 50 ¢ 

. 7, 1 5Z4G, tT 6 2 

and aouber useful components, £2/5 each, car- 
riage 

A LARGE assortment of various ex-W.D. radar 

and radio equipment, relays. power packs. osci- 

lograph uni ears, photographic 


available; s.a.e. ts. 
e PRANKS, Oxford S&t., 


92 


London 


W.C.1. Tel. tum 9594 [0057 


10 000 ohms, 20,000 ohms pre-set poten- 
tiometers. 4/6 dozen; .001 mica, 

doz; .0001 micadon, 2/6 dozen: 5ma inst 
rectifers 3/6; Ima, 5/-: 12 volt 4 amp selenium 
rects ” aol Coax ‘plugs and sockets, per pair, 


PASSINGHAM, 16, Greenhead Lane. Keighley 
{0002 


SPOTLESS surplus components 

\) Radio Unlimited. Elm Rd., Lo 

V,controls, 10K to 2 Meg, L/sp. 2 

Pres stock condensers 8/450 2/9, 16 
x 16/4503/9. Pen. O/trans 6 

aba 5/9. New Metal 

Boxed Sours. 2\4in 14/6, 

8 Alum, screened pre-am: 


chassis 
Resistors, C/srs etc 4/ 


Condensers 
int/oct(amph) 


Thurs, Open Sat. 


ammerlung | 
Hallicrafter 8.52, | 


nators, 110v d.c.. | 
output, £8; | 


suitable for sew- | 


large stocks of enamelled | 


complete | 
model | 


Ba thes pack, 2 
V.R 


apparatus | 


offered by | 
don, E.17. 


with | 


Jury, 1951 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


E.M.G. 
STEEP-CUTTING 
INFINITELY VARIABLE FILTER 


Cuts at any ee frequency between 4,000 
and 8,000 ¢. 
Average capes of cut 30 db. per octave. 


jormer and speaker (15 ohms. rated impedance). 
Specialy valuable for use with new microgroove 


Geently reduces needie-hiss on ordinary records 
with minimum high note loss, and suppresses 
high pitched interferences on radio. 

No distortion, and no appreciable loss of volume. 
Leafiet available from the manufacturers. 

Novel circuit, patents pending 


Trade Enquiries invited 
E.M.G. HANDMADE GRAMOPHONES, » LTD. 
2 


6 Newman St., ford St., 
Telephone : Museum 9971-2-3 


SELENIUM, H.T.&L.T. RECTIFIERS, 
CHARGER KITS, CHARGERS 


New Goods with Full Guarantee 
CHARGER KITS, Standard 


2 v., 6 v., 12 v, kit com- 
prises 12 v. 2 amp. selenium 
rectifier, 45 watt impreg- 
nated transformer ballast 
bulb, no rheo or ammeter 
needed, dead reliable and 
foolproot 38/6, post 1/6 
Or with handsome steel 
case as illus., §2/-. Ditto 
but with 3 amp. rectifier 
and 65 watt trans., 46/6, 
post 1/6; or with specially 
manf'd. steel case, screws, 
Special steel case, screws, grommets 
12 v., L1lb., less 
12 v. 1 amp. 32/6, 


aro ymmets 64/-. 
7/-. 4 amp. kit as above for 6 v., 
ase r 58/6. Minor Kits, 2 v., 6 ¥ 

Pp 2. 6-v. } amp. for 230 v 250 v. only 18/9, post 

i 2 6 v. 1 amp. 26/-. Transformer and rectifier for 

2 v. } amp. trickle « harger, 12/6. post 8d. 

J MAT” Car or Radio chargers, as illue., vir- 
tually unwreckable and ultra reliable, ry tested by 

motoring prese 6 v./12 v. 1 amp. 52/6 ; 2 amp 59/6. 

wt St Ib. Carr. 2/-. 5 amp. model, ie 2£5/19/6. 

Carr. 5, 12 months’ guarantee. 

SMALL ‘SPACE HT. RECTS., for A.C./D.O. sets ete., 

new, wrapped in maker's wrappings, 250 v. 60 ma., 7/- 
post 6d. 130 v. 60 ma. for U.S.A. midgets, 66 : 

i120 150 v. 30 ma. Eliminator type 6/6 25 

ma, bridge 14/-, 350-0-350v. 80 ma. 3§/6. 

CRYSTAL diodes, new in capsules, 3/-. 

ECTIFI new stock, : v.6¥ 
O/-; 6 ¥. 4 am -; 

6 ; 12/15 v. 1 amp. 12/6 ; Malis v. 
; bridge 15/-, 12 ¥ 3 amp. 17/- ; 

12/15 v. 4 amp. 23/-; 4.5 amp. 96/-; 6 amp. 

18 v. 4 amp. 6 

ELIMINATOR KIT, for 120 v. 20/30 ma. with trickle 
harge 22 watt trans. layer wound, 30 ma. b.t. rectifier, 

! v. } amp. trickle rect.. 2 x 15 mfds. condensers, 

handsome steel case, 43/-. Post 1/2, less case 35/-. 

HEAVY DUTY CHARGER KITS. 8.T.C. 12 v. 6 amp., 
giant finned rectifier 120 watt trans., ammeter, worm 

drive slider res for 6 v. 12 v. , 6 amp., 16b. £4/7/-. 

Post 2 parcels, 3/6. Ditto but 4 amp. £3/17!-. Ditto, 

but for 18 v. 4 amp. d.c.catput, charges up to 18 celleat 

2 ampa. £4715/- 

“ RENEWBAT ” battery Seeman and conditioner, 
wdio 1/9 ; car size 3/-, 


CHAM PION PROD UCTS 


43 Uplands Way, London, N.21. Phone LAB 4457 


Jury, 1951 


A WINDOW WORTH 
LOOKING INTO 


Relays. 3,800 ohms, slugged, 7/6 each. 
Rectifiers. 24 volt 5/8 amps bridge 32/6 each 
Cut-Outs. G.E.C. 12 volt 3/6 exch. 

Crystal Units, with 500 KC crystal 7/6 each. 


Press Button Units. 3 way 2/6 each. Ditto, 
8 way 3/9 each. 


Switches. | pole 7 way lin. dia. 1/3 each; 
3 pole 4 way ditto 1/3 each. 


100 Watt Resistor. |00K and 150K 2/- each. 
Pots. 5K Heavy Duty 2jin. dia. 4/6 each. 
5 Way Plugs and Sockets 1/3 pair. 
Sprung Mounting. 2 x 2in. 6d. each. 
Pots. 50K. W/W 2/- each. 

12 volt 14 avnp, full wave 10/6 each. 


Fuse Holders. Belling twin panel, for Itin. 
fuse 1/6. Single ditto I/-. 


25PF 2 gang Short Wave Condensers 2/6 
each. Ditto single gang 1/6, can be ganged. 
7 amp Double Pole Mains Switc 

= each. 


Rectifiers. 


Switches. | pole 8 way, 2 bank 1/6 each. 


Chargers. Ex-W.D. input 230 volt A.C. 
output 24 volt 10 amp with meter £14 each. 
Output Transformer. Ferranti 
1-1, 1.6-1,2.7-1. Brand new 4/9 each. 
Condensers. | ,000 p.f. 9.6 Kv working 1/6 ea. 
12 Volt Rotary Power Packs. Output 260 
volt 60 M/a 17/6 each. 

100, Microamp Movements. 2jin. dia., 
contained in the type 217a indicator units 
with many other useful parts, 39/6 each. 
Battery Amplifiers. Type 1134. Complete 
with driver and output valves 12/6 each. 
Meters. 0-|.5 M/a. 2in. round, brand new 
6/6 each. 

Condensers. 24 mfd. 650 voit. 
tub. 5/6 each. 

Type 338 Power Packs. Ex. 
mitter 25/- each. 


ratio 


Metal case 
1154 Trans- 


12 v. Vibrator Packs. Less valve and vibrator 
5/6 each. 


16 x 16 x 16 mfd. 450 voit Electrolytic. 
Block type 3/6 each. 

-l Mfd. Condensers. 
2/- each. 


5,000 volt working. 


Open all day Saturday 


G. W. SMITH & CO. 


(RADIO) LTD. 
3, LISLE STREET, LONDON, W.C.2 


Phone: GERrard 8204 


COMPONENTS-— soon AND 
SECON 


END s.a.e. to-day es our Tad list to 


| WALTON’S WIRELESS STORES, 203, Staveley 
Rd., Wolverhampton. (0061 


Gurnee RADIO, 7468, Romford Rd., Manor 
Park, London, E.12. Teil. lif. 1260 Est 


THs month's unbeatable Barg 

SMALL opeere with ‘adjustable as, 1,200 ohm, 

100m, 1/ ne ae dropper tepped 
mp 


suppressor units, consisting of 2, ‘mtd tied. § and 
iron = choke, ea. nels with 6 resistors 
and ondensers or with 6 resistances, WX6 
and ive’ all handy values, either pane! 1/- ea 
Carbon vol. controls, all less switch 100K ohms, 
ms 1/- ea, 5 megohm 2/- ea., 
meg and '» megohm 2 9 ea.. 100K ohms voi. 
panes with long spindle and 8/P switch 2/6 
3 meg. vol. controls Tied ea. 
ELECTROLYTIC condensers I +16mfd 450v 1 
cardboard. ~% mounting condensers, 2/9 
ier 450v * cardboard. cli a Way 2) - 
axley type switches 7 pole 3 way 9d ea., 
2 spol 2 way type 8d ea . 102 crystal diodes, 
3/- Westinghouse as metal rectifiers 
250v r.. tm. 8s 65m/a, 5/6 ea. 5Sm/a meter rectifiers 
bridge type, 5/- ea. Tohm wire wound slide type 
ea. 


resistors, 

PERMANENT magnet focus units for trioae or 
tetrode tubes or a high flux type, 16’6 ea. State 
| type requi: Glass dials, 8%in> n 
| Wave, station name, for t 


ype mains trans.. primary tapped 
0-250v on voltage panel: sec. 275-0-275v 80m/a, 
6.3v Samp, 5v 2amp, with sereen, 15/11 ea. 
Stanaard size IF/TS 465kc/s. 8/6 pr 
TRIMMER panels with 2. SOPF and 2, 35PF 
trimmers, ea. Pi 100PF. 70, 65, 50, 40 
307, 530, 570, 1,800, all at 2/6 doz.; or assorted 


| doz. 
ENQUIRIES welcomed on all types of television 
ane radio commpoeens parts. 
TERMS c.w c.o.d. Send 6d extra for 
postage orders under” £5. {0021 


NOTICES 
Beton. SOUND RECORDING ASSOCIA- 


BERSHIP of the Association is essential to 
Hie actively engaged or keenly interested in high 
quality sound recording and reproduction. Addi- 
tions have again been made to the publications of 
se Association. There are also the very special 
est discs. Full information is contained in the 
latest gy maw ey List P.104. This, together with 
ne 


ie Membership Secretary. 
| Hi . Mount View Rcd.. North 
Chingford, Eondon. EA. f0119 


VALVES 


new, surplus to requ rements 


VALveEs, all 
J . 78, 7D3. 20192 
, AC 


Jones, 21a, Globe , E.l. Ste. 4071 


WANTED, EXCHANGE, ETC. 


ANTED, Leak TL/12 and a PA/J oe. 
filers, pre-set tuner.—-Box 1996 7043 


WANTED. Tektronix cectiionooge, state type 
and price.—Quote to Box 1951. [6988 


ANTED, Magnetophon Tons B, with spares 
(amplifier not required).—Box 2665. (0198 


EARITE ta 


~deck urgently required any 
offer consi: 


red, top price paid.—Box en 


ANTED, dynamometer. a.c. test set. also 
oscilloscope type 339A, also LOSOA oscil- 


lato 
LESLIE DIXON & Co., 214 Spree Rd 
Battersea, S.W.8. Macaulay 2159. {017 


ANTED, “ Wireless World,”” May 
Electrical Department, Robert 
College, Aberdeen. 


ANTED, Ween World, volume 9 (April. 
1921-Ma 1922) .--Martin, Gretton Hill, 
Dedham, Golenester. Essex. {6975 


| sg age mn aircraft and radio equip: 
| wired, any quantity.—Ball, 79. 
| Heath Row, "Bishop $s Stortford, [6969 


ARTED HRO coils. 
827s. etc. * Details £0 to RT. & L 

| service. 254, Grove Green Rd., London, E.11 
. 4986. {0163 


1948 
Gordon's 
(6973 


erts. 


} 


recorders; send price an 


details to" 
ATFIELD INSTRUMENTS, he Uxbridge Rd., 

|‘ Hanwell, W.7. Tel. Ealing 077: (0037 
| C. 348 se new or nearly new condition, 

Af “inmmodt fed. wood ee € given, 

| | immediate cash.—Lawren: 8t., 

| Liverpool, 3. [6996 


THE NEW 1355 CONVERSION data 
for all five TV channels. ONLY 3/.. 


RECEIVER 1225. Complete with 5 EF50s, 
2 EF39s, | EB34, these operate on four pre-set 
frequencies and are ideal for’ “*2."" OUR 
PRICE 39,6. 


POWER UNIT 532 contains 5Z4G rectifier, 
SU215S0 (SKV) EHT rectifier, two high cycle 
av choke, relay, three condensers, 
etc. . 


LAYER BUILT BATTERIES, 60 v. 3/7. 
ea. LT BATTERIES for all-dry receivers 


60v. BATTERY AND LT BATTERY 4/1 


2 v. MIDGET oer 3 AH, 
brand new. ONLY 


POWER UNIT S441B. Separate indi- 
vidually controlled H.T. and L.T. trans- 
formers, jewelled indicator lights, attractive 
grey crackle case, and modest size (i4in. x 
jin. x 7in.), 300 v. at 200 mA fully smoothed, 
12 v. at 3 a. AC. and 5 v. D.C., make this 
one of to-day's best bargains. ONLY 65)-. 


ARS8s, | 


| Wintne st ard hal be equipment includ- | 
ma i. standurd | generator, watt meter, 


AMPLIFIER 1135A with EBC33, EK32 and 
EL32; our “* 10 min. conversion " data and 
circuit, provided with the unit, will curn this 
into a really fine little amplifier. inputs for 
mike or gram. OUR PRICE 16/6. 


MAINS POWER PACK KIT. Suitable 
for the above, with our improved conversion 
data. 19/6, 


RECEIVER P40. ap | yay y=: 
these may be converted for ‘ 

8.8.C. U.H.F. F.M. Crystal controlled ont: 
lator with sub ensures 
stability. With 4 EF54s (nF mixer and 
multipliers), EC32 (L.O.), 2 EF39s (2.9 me/s 
Fs), EB34 (det.) and 6/5 i ave (audio), 
they are housed in robust attractive grey 
cases. ONLY 65)/- in original cartons. 


VIBRATOR 21. 6 v. input, approx. 160 v. 
at 40 mA. output, these were designed to 
supply the receiver 2! and its associated 
transmitter. 15,6. 


TRANSMITTER 21. The remaining section 
of the above, this will send CW, MCW or 
speech on the same frequencies as the re- 
ceiver. Complete with valves, control box, 
key front panel (for mounting all three 
sections together) and circuit. Ba coils and 
relays stripped by In excellent 
condition. 25/-. 


ACCUMULATORS. Brand new, multi- 
plate, in unspillable celluloid cases (34in. x 
ifin. x 4in.) ; TAH. 2y. Stl 


Ex-U.S. BLOWERS. ideal for cooling 
purposes, or as small motors: Ifin. dia. x 
ra om they require 24728 v. A.C. or 


RADIO EXCHANGE €0., 


9, Cauldwell Stréet, 
BEDFORD, *""" 


90 


*Youcan rely onus’ 
FOR CLEAN eats AT COMPETITIVE 


IMMEDIATE DISPATCH 


MIDGET COIL-PACKS 


These are an ideal miniature Coil-Pack 
especially suited where space is limited. 
They consist of iron-cored miniature coils 
for both Aerial and Oscillator stages, built-in 
Wavechange switch and midget trimmers. 
They are intended for an |.F. of 465 Ke/s. and 
LF. Transformers type RS/GB 465 (12/é6d. 
per pair) are the idea! companions for a 
trouble-free superhet. 


YPE “R” 


T 
MW/LW/GRAM. Ranges: 200-550 metres, 
2,000 metres 


SIZE : Length 2}in. Width Ijin. Depth tin. 
vvea “sé° 
MW/SW/GRAM. Ranges : 
17-50 metres. 
SIZE: As Type “R.” 
TYPE “c” 
LW/MW/SW. Ranges: 800-2,000 metres, 
200-550 metres, 17-50 metres. 
SIZE : Length 3gin. Width IZin. Depth Iiin. 
TYPE “R” and “S”’ each 28/-. TYPE “C” 
each 32/6. Post 6d. 
Ali coils enclosed—ali iron-dust 
adjustable. Completely wired, 
connections needed to external 
Catalogue with Data, 6d. 


AERIAL FILTERS 465 K/cs 6/3 Post 3d. 


RADIO SERVICING Co. 


444, Wandsworth Road, London, 8.W.8 
"Phone: MACaulay 4155. 


28, Tram, Wandeworth Rd. 8.B. Station 
Open till 6.30 p.m. 


200-550 metres, 


cores 
only five 
circuit, 


71, 77A, Bus ; 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


from 


WILL DAY, LIMITED 


19 Lisle Street, London, W.C.2. 
GERrard 7105 and 4476 
LIST SENT BY RETURN 


QUARTZ 
CRYSTAL 
UNITS 


| Ste. 2579. 


| bridge Grove, 


|W 


| TELEVISION, radio and amplifier repairs 


AIRCRAFT, MARINE ao 


COMMERCIAL USE are available in 
the complete range from 35 kilo- 
cycles to 15 megacycles. 

Alternative mountings in standard 
two-pin A.M. pattern 10X, International 


octal, and miniature type FT243, can be! 
supplied for most frequencies. 


Prices are fully competitive, and 


we specialise in prompt deliveries for | 


urgent requirements. 


WE WELCOME YouR ENQUIRIES. 


THE QUARTZ CRYSTAL Co., Ltd. 
63-71 Kingston R: 
NEW MALDEN, SURREY 
Telephone: MALden 0334 


| i.f.s., etc.; all ty 
t 


Wiretess Worip 


WANTED, EXCHANGE, ETC. 
ANTED, B.C. 348 or similar receivers, B.C 
uency meters, m/c voltmeters and 
yg olicondensers, valves, all types. oe e 
to Box 1952. 6989 


Vy ANTED, 1.250ft reels American Piale ied 
type 1251: must ood condition 
Bradmatic, Ltd.. 10, Station d.. Aston, Bir- 
mingham, 6. 17039 


Wy Anrep. all types of radio equipment, test 
instruments, radio receivers, personal sets 
television, ~ Semen write 


MILLER'S Re 
Cross Rd., 


etc., call, 


RADIO, 38a, Newport Court, Charine 
London [7010 


etc.; 


. set manufacturers’ or ex-Govern- 

ment radio equipment, large or small quan- 

tities of valves, electrolytics, speakers, meters 
also components. 
LOWE BROS., 199, Mile End Rd. orn, BS. 
655 


Witz” ACA speech amplifiers type MI- 
11220 J or K.—Offers. stating quantity 

price. to PCA Radio, The Arches, Cam- 
tridas Grove, W.6 {0081 


y ANTED, BC221 fr meters, black 


uency 
crackled case mode to £30 paid if 


up 


| ot condition, complete with canvas cover and 


eadphones.—Offers to Box 1956 {7017 

ANTED. Antenna tuning units type BC- 

939-A and T-50 picrophones and junction 

boxes JB-70-A.—PCA The peenes, aS 
W.6. Tel. “Riv 3279 


ANTED. BC-610 Hallicrafters transmitter, 
SX-28. AR-88, S-27: HRO receiver and 

spare ogg? for aay best mice: —Write Box 
Pa Spiers Service, 69, Fleet St., London, 
. 167 


NTED, AN/APR-4 receiver. any units: 
any other good quality U.S. surplus radio 
tubes. test sets: laboratory equip- 
ive condition and price in first 

Parhills, Box 26. Dayton sa 

16346 


and radar. 

men etc.; 
letter. wiltee 1, 
| Ohio, U.S 


REPAIRS AND SERVICE 
ERNARD’S.—New address (see below). 


con- 
versions and modifications; home-built receivers 
aligned; commercial radios rebuilt; send = 
ment with full instructions for quotation z 
— post; 12 months’ guarantee on all wor 


BERNARD'S, 12. St 


ons House, West- 
minster Bridge, London, 8.W.1. {009 


OUDSPEAKERS repaired promptly —Model 


D 
udspeaker Service. 34a, Bullingdon as 
. 16919 


Oxford 


AINS transformers rewound, 
formers to any specification. 
MOTOR rewinds and complete overhauls: 
class workmanship. fully frosreniees. 
P.M. ELECTRIC Co 
Warser Gate. Nottingham: 


Rew trans- 


first- 


td ‘oon mo 
“Est. 19 Tel 5 
— transformers rewound or constructed 

a specification; prompt delivery.— 

Bede ‘Trans ormer Co., Ltd., Bedesway, Bede 
Trading Estate, Jarrow. [3198 
IS Sy? to moving coil 
gg fitted. field 


speakers cones; 
rewound or altered; 


| speaker transformer, clock coils eeeane: guar- 


anted satisfaction. prompt servic 

L.S. REPAIR SERVICE, 49. Trinity Rd., 
Tooting, London, 8.W.17. 
August Week. Reopeni 
Pluckley, Ashford. Kent. 


EPAIRS.—E.H.T.. mains and O.P. trans- 
formers field coils and chokes: also arma- 
tures and packers: 
any specificatio ali_ work fully guaranteed 
WILLESDEN TRANSFORMER Co.. 
Church Lane, Church Rd.. N.W.10. 


Upper 


i3th August at 
{0110 


ADIO MAINTENANCE SERVICE for guaran- | 


Qe with a smile.""—Repairers of all 

types of British and amsetion receivers; 
coll rewinds; American valves, . line cord 
P.R.I., Lid., 22. Howland St. Museum 
5675 {0112 


LECTRICAL measuring instruments of every 


make. multi or single range, repaired and | 


sta ised; prompt attention.—The Electrical 

Instrument Repair Service. 529, Kilburn Lane, 

ndon, W.9. Tel. Lad 4168. (3715 

-HOUR service, 6 months’ guarantee, any 

transformer rewind, mains outputs and 
of new transf.. $ 


ed 


Gon 180, Windham Rd., Bournemouth. 


a a SERVICE for re- 
wi mains nd £E.H.T. transformers 
chokes ‘and field coils: new transformers 
designed and manufactured singly or in quanti- 
ties.—Metropolitan Radio Service irre, 
021. Finchley Rd.. London, N.W.1 
Speedwell 3000. 


{6520 


j! 
| Meters. 


Balham 2359. Closed 


new transformers designed to | 


Jury, 1951 


Motor Pumps for table decoration, battery model, 
bakelite body fitted motor, battery holder for 
two U2 cells covered chromium dome with iet 
and spray attachments. A filter is fitted in the 
base which is mounted on rubber feet for sub- 
mersion in water in table bowl, 55/-. A.C. model 
as above for use with transformer from 230 voits 


A.C, supply, 57/6. 
Crystal Sets. The Lesdix Festival Model. 
Wound coil, var. tuning cond., ever-set Diode 
detector, phone transformer with socket. All 
fitted in black bakelice case, 6in. x 4}in. x Idin. 
Supplied with headphones (specially sensitive to 
crystal reception) fitted cord and piug, all aerial 
tested, 30/-, post 1/6, Crystal Set only, with 
terminals for own headphones, 21/-, post I/-. 
Frequency Tuning Forks for operating LF. 
Phonic Motors, fork tines of mild steel, constancy 
of frequency —I! in 2,000 with ordinary room 
temperature changes. Price £27/10/0. 
Low Frequency Phonic Motor, designed 
for use with the above fork. Laminated 4-pole 
stator, 6-pole rotor running on b. bearings, 
stator poles wound and designed for supply from 
intermittent D.C. Mercury filled flywheel on 
rotor spindle for smooth running €12/10/0. Write 
for full descriptive leaflet. 
Heater Elements. 24 volt 75 watt flat copper 
plate with insulated connector fitted one end 
ype age suitable for soil heating, etc. 
16, post 3d. Special prices for quantity orders. 
A.C./D.C. Volemeters, 
panel 0-15 volts 17/6. D.C 
2in. dia. flush 0-20 volts, 
M.C., 50-0-50 amps., 8/6. 
A.C. Switch Bd. Ammeters, i/C G.E.C., 0-40 
amps., 35/- ; 0-60 volts, 35/-. 
Frequency. Meters. Sin. 
40/60 ¢/s., £7/10/0. 7in. 
40/60 c/s., 230 volts, £10. 
Check Meters, A.C., 50 c/s., 200/220 volts, 
100 amps., 35/-, 50 amps., 30/- ; 20 amps., 25/- ; 
5 amps., 17/6. Surplus stocks by leading makers, 


ELECTRADIX RADIOS 


214 Queenstown Road, London, S.W.8 
Telephone : MACaulay 21 59mm, 


8/6. Ammeters D. 


Crompton 230 volts, 
Iron Clad Switchboard, 


CRYSTAL SET COMPONENTS 
Germanium and Crystal Diodes 


Permanent and catswhisker detectors and 

crystals. Coils—tuning condensers—head- 

phones—complete receivers. Quotations 
and lists on application. 


BRITISH DISTRIBUTING CO., 
66, HIGH STREET, LONDON, N28 


CHASSIS 


HAYES RG/120 RADIOGRAM CHASSIS. A five-valve 
chassis with a performance well above average, yet at 
distinctly moderate cost. We shall be pleased to send you 
full particulars on request. Our sincere apologies to all 
awaiting delivery of the RG/120—owing to present-day 
difficulties and the heavy demand there is some delay, but 
we are doing our best 
A seven-valve version of the RG/120, with push-pull output, 
is now available. 
We are always pleased to see callers who wish to hear our 
Chassis. It will help if you can write or telephone in 
advance 
THE HAYES COMPANY 

Siete Birmingham Agents for Armstrong ged 

ALCESTER AD, MOSELEY, HAM, 
: SOUTH 0202 
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WirELESs WORLD 


TRUTH 
TO TELL 


A new owner of a 150 wrote to us some 
time ago, when he had had his speaker 
for about a couple of weeks. He said : 
**! had never realised before how 
merciless a critic a good speaker can 
be of imperfections in one’s amplifier 
or its input. When | first listened to 
it | noticed several things which | had 
not heard before, and which | knew 
could not be due to the 150 itself, 
so | checked round, replaced an out-of- 
balance valve, renewed my pickup 
sapphire, and was so amazed at the 
improvement that 1! also overhauled 
my feeder unit thoroughly. Now | can 
fully endorse what you say about the 
ever recurring thrill of hearing some 
of my favourite music reproduced so 
well that | can really feel it has come 
to life 1°" 

It is one of the snags of making good 
reproducers that unless they are used 
with good equipment the results may 
be disappointing compared with those 
of less critical units. It is quite easy 
to obtain moderately good reproduction, 
even quite impressive sound; but it 
is another thing to achieve a really close 
approach to naturalness—or, as our 
correspondent said, to life. For that 
demands a much higher standard from 
start to finish, from the studio mic. 
to the final speaker. 

Our aim is to make speakers which 
tell the truth about what is fed to them. 
If the input is good, then the resultant 
sound will delight you ; if it is not good, 
that fact will Just as faithfully be made 
evident. if such truth appeals to you, 
write to : 


BARKER 
NATURAL 
REPRODUCERS 


BCM/AADU 
LONDON, W.C.1 


WORK WANTED 
Doitble. al coils, to A manual capacity avail- 


— Rise TY co 
PRODUCTS Co., and 


| ard, Condon Archway, N.19. 


‘our 
Kingsbridge Rd.., 
timore Lane, Walton-on-Thames, Surrey. [7 


‘SPREAD 


rtal e 
TRACING, Ltd., 456a, Ewell Rd.. 
Tolworth, Surbiton. Tel.’ Elmbridge 406. NTs 


MORT, B.Sc.. AM.I.E.E., offers to the | 
ce of technical 
special test 
TS an tus. including 
correction of faults in Domes uilt apparatus.—- 
J. . BCM/HIFIDEL. W.C.1. {5752 


MISCELLANEOUS 
ETALWORK; all types cabinets, cha 

racks, etc. ral, "Wot own ifications 
PHILPOTT’S Ltd. (G4BI) 
Chapma: a Be, Loughboroug: (6957 
Wy sunt radiogram cabinets, stam 

~—Cabinetware, la, Heyes St., 


ww rad. cabinet; 
4 P\eieanae , Bale End 
| Park, 


the NEW 
EXP 119 


leaflets 
lackburn. 
stamp Giaie— | 
Rd., Highai 
(6942 


IRE fine gauge nichrome and copper DSC.- 

Bel Sound Products Co., riborough 
Yard, London Archway, N.19. Arc 5078. [0190 
| Wau T radiogram ond | betesteton fabinets, 

a § Gesigns. few mp oF tails.— 
| ome 69, Fairlop Rd., Testonstome. 11. *Teai8 


| 
| LECTRONIC organ construction data 
| nent ao Practical A agg = etc.; further 
.—C.8. Co., 10, 
68 “eer ee Le Set: ** 1945-1951; per- | 
—M. N. Wilson, 
ten Rae Manchester, 8. Tel. Che. eee 
yea will sell velesees od rm Sos 
less * ) und; offers 
; aang Py aig “ae | This model has been produced after 
[6946 | exhaustive investigation into the re- 
LEX, super 4 lengths approx aero intercom. leads con- 


rs, tegcom._ lends con- ‘quirements of Overseas Listeners, Ease 
2/- each, & for RG ose tree. td. of operation on the short-wave bands, 
dinitatin® ts 36, 3 Aa EARS TRS | high sensitivity and quality output 
and $5, 0p, enam.. copper wire. @/- lb: have all been studied and incorporated 
ee =D min. 36Ib— | | 
. 43. 0 Way, Lopdon, in the EXP 119. 


INGRAVING, amateurs and trade could take 
eo opportunity of ioyshewitn AG problem 


a 
an Rmplon Products, 43 
Na 


BRIEF SPECIFICATION 


1. Designed specifically for the Overseas 
ernoid, Perspex disis; swie tL ae 
x ‘one or repeti- 
~~ +9 wave ranges. (6 bandspread and 
tion equally entertained. [0034 | general coverage) 53-570 saatren. 3 
LLSCREWS, Ltd.. for B.A. scre ts. | t 
washers, | studding, grab-screws.” bolts 3- High slope pentode RF. stage. 
solgers tags woodscrews. etc., plain or nickel @ 2 stages of I.F. amplification, 
ol um a . wc or rr | . _ 
quantities: stamp evking St. $. Variable selectivity. 
Ha aaa 6. Riv. 7762. (5426 | 6, Automatic noise limiter, 
R* rogramme » cuts out un- | 7. 20 watts push-pull output. 
tati tion, taci 
RR ewantes Station sind improves re tion, | gs te A.C. power pack to tate 
fo once ‘several Separators. Hey oe ued: 7/6 Operation from a vibrator if required. 
eac! Tee; mone’ Rot satisfacto : 
OSMOR RADIO PRODUCTS, Lid Borough | % 2% valve circuit (including cathode-ray 
Hill, Croydon, Surrey. Cro. 1220 tuning indicator). 
Geneya watch movements taken out of ‘ 
20 Ba Ry Ay indispensable to | Lhe Armstrong range of chassis 
repairers 5 to-day. take 20/- 20; 10 English | includes models from 7 to 14 valves. 
ments, 30/. th the 1 10; ; 10 Swisg ear moveuenmn ; 
- moveme! 
$o7~ the” 10 Jewellers, Pilgrim St. Write now for catalogue. 
Newcas (7083 
eee seg aL a tinned, Litz, cotton, 
silk covered. all gw ; B.A. screws, nuts, | 
ae and 
. COL ormers, 
i rod; headphones, flexes, etc.; latest radio | | THE CHASSIS PEOPLE 
publications full list, s.4.e.; 
a © Supplies, 53, Bourne Armstfong Wireless & Television Co. Ltd. 
reread Sd ae ro yi Warlters aed Non London, N.7, 
ESCENT 80w ballasts, 210/ | ‘elephone : 21 
glow r ter wired ready aS ie and 7 
r : ur- 
Chase your. Sft. 80w tube circular SOLE BIRMINGHAM AGENT 
any yy wages 
re er valves , 
1 Alcester Rd., Sooke Mirkdingham. 13. 
NTS FOR 
| KENYA, veanDaY: TANGANYIKA & ZANZIBAR 
8 | Messrs. Jennings & Fox (Mombasa) Ltd. 
| Kilindini Road, P.O. Box 56, Mombasa, 
Kenya. 


28/6; mains tri ormers, oO. 
| | oe! bs amps 55/-.—Maiden Transformer Sup- 
. 200, Cambridge Rd., Kingston [003; 


SITUATIONS VACANT 
ELEVISION service engineer w 


anted. N.W. 
London; 5-day week: sood position offered | 
‘to capable. experienced man.—Box 1994. (704), 


Wiretess WorLD 


MA,{IIIYIWVWV™¥°_WX'W!III 


RELIANCE MNFG.,CO. (SOUTHWARK), LTD: 


SUTHERLAND ROAD, HIGHAM HILL 
WALTHAMSTOW, £17 


| Larksw 


CRANMER AV. EALING.W 13. 


Transformer and Coil Manufacturers te the Trade 
Telephone: EALing 568% 


LYONS RADIO Ltd. 


RECEPTION SETS AEW.1. These are 5 
valve superhet receivers with a frequency 
range, in 4 switched bands, covering medium 
waveband (188-545 metres), and short wave 
-12 metres. Power pack is incorporated, 
requiring 6 v. for operation. Loud- 
speaker is housed separately in its own case. 
Supplied complete with valves, speaker, in- 
struction manual including circuit diagram. 
Condition as new _ unused and & working 
order. PRICE £11/10)-, carriage 

ODULATOR UNITS TYPE 168, Con- 
tains | , cach VR91, 5U4, CV67 (Klystron), 
CV85, 2-selenium rectifiers about 330 v. max. 
input for 230 v. out at 30 mA, tuning motor, 
high-voltage condenser, etc. Built on neat metal 
chassis and housed in case sins. Brand 

new and unused. PRICE 29/6 carriage 5/6. 
BENDIX TRANSMITTERS TYPE T12. 
‘or modifying as a 20, 40 and 80 metre Tx., 
in varying condition from 3@/-, For callers only. 
POWER UNITS TYPE 229. Contain 
rotary converter for 24 vy. D.C. input with 
D.C. outputs of 12 v. at 2 A. and 300 v. at 
0 2-stabilisers CV45, carbon-pile voltage 
8 mfd. electrolytics, fuses, etc. 
- 10x 84x 7ins. PRICE 22/6, 

6. 


3, GOLDHAWK ROAD (Dept. M.W.), 
SHEPHERDS BUSH, LONDON, W.12 
@ Telephone: Shepherds Bush 1729 


SITUATIONS 
Vern aadan 


VACANT 


APPLICATIONS are invited from engineering. 
electrical and ship draughtsmen for temporary 
| service in Admiralty Departments at Bs 

|; CANDIDATES must be British subjects of 21 
years of age and upwards. who have had practical 
workshop and drawing office experience 
SALARY will be assessed according to age, quali- 
fications and experience within the range £320- 
| £545 per annum 

APPLICATIONS, giving age and details of tech- 
nical qualifications, apprenticeship (or equiva- 
lents), workshop and drawing office experience 
should be sent 14 Admiralty (C.E. Il, 

Empire Hotel, Bath. andidates required 
interview will be advised within two weeks of 
receipt of application {6952 


I NSTRUMENT work. 


VACANCIES exist at the Ministry of Supply 
Factory, Windscale Works. Sellafield, with good 
opportunities for men with experience in instru- 
ments for the measurement. recording or control 
of temperature, pressure, flow, depth, or specific 
gravity. 

APPLY, igiving details of age, apprenticeship, 
training (including Forces training) nd ¢€x- 
perience, to the Works General Manager 
Scale Works, Sellafield, Cumberland 
ENQUIRIES from wireless enthusiasts with edu- 
cation up to School Certificate standard will also 
be welcomed. (6951 


Wind- 


Sty oe + agg POLYTECHNIC, St. John 
} + 

INSTRUMENT Maker Technicians 
with electrical instrument experience, 
+ post, 44- hour week; salary ~ 16 rising to 


10 per eek; varied interesting work; 
liberal paid holidays; send eurnmary of exveri- 
ence to Secretary 


{6972 
ae. hp wy nl 
owing vacancies overs 

(i) RADAR Engineer /Inst tor, Karachi. 
| clusive salary £1,200 pa “(Ret RIK.) 
(ii) RADIO Technici an, preferably single, - 
1 and other navigational aids 
usive salary £700 p.a. tax free 


required 
perman- 


Ltd., has the 


In- 


inc] 
) 
i) — seootanice, experience navigationa 
aids, rably sing Minimum inclusive 
al lary Bers p.a. tax tree (Ref. RMO.) 
ALL three appointments pensionable. free 
uarters.—Write quoting Sera reference 
rsonne! Officer, 40, Pa , London 
7026 


| DP ecevet LIMITED engineering research and 
development department have vacancies for 
ughtsmen in the following categories:— 
LECTRICAL.—Drawing office and work- 
experience of power and lighting layouts 
| is essential. 
| (2) SERVICES.—Experience 
schemes for boiles plant, 
conditioning is necessary. 
(3) MECHANICAL DESIGN 


| a4 


in __ practical 
refrigeration and air 


—A wide experi- 


positions in good 

conditions will be offered to competent 
rite fully to. Titord Limited, P.O. Box 
10, Romford, Essex (6984 


ERRY'’S (SHORT WAVE) Ltd., 
vacancies for counter sales assistants 
ie. knowledge essential.—25, High 


have 
good 
Holborn, 


{6748 


eer required radio and 

reguired, permanent 

Apply re & Sons, 
Wimbiedon 


IRST-CLASS electronic engineers of Briti a 
nationality are invited to join a compa 
located in ee surroundings to the Sout he 

West of—but close to—London 

THE company ’s operations, which are on a con- 
siderable scale, S 

research and 
of electronics, 
anisms. 

THE working conditions are ideal 
scientific equipment is plentiful 
quality. 

THE positions 
salary will 
scheme. 

THE present staff 
of this advertisement. 

APPLICATIONS in the first aye will be seen 
by the managing director only there need 
be no aporehengion in the mind of any intend- 
ing applicant of any breach of confidence 
APPLICATIONS should contain full personal 
particulars, details of education and all posi- 
tions held subsequently and-should be addressed 
to the Box number given, and marked “‘ Man- 
aging Director.” 


ADIO cr — 

train as 
tors in new Actory at_ Colindale, N.W.9. 
interview please write Box 1 [6 


I ENDERSON’S 
East Ham, 
television 


television engin- 
position, good 
iy d., 45, Hill 


[6992 


‘development 


electricity and intricate mech- 


the 
high 


and 
and of 


offered are permanent, the 
generous and there is a pension 


hone technicians required to 


RADIO (EAST HAM), Ltd., 
require experienced radio and 
engineers, also good improver.- 


94, Katherine Rd., East Ham, E.6. 17049 ' 


of the company are aware | 


Box 1918. 16944 


uction supervisors and inspec- | 
3 } 


Jury, 1951 


Cabinets 
of 
Distinction 


Catalogue available on request. 


Chassis 


A.C., 5 valve 3 w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of parts includin 
wiring diagram .. .. £10. "6 
Or fully wired and 


tested £12.5.0 


Amplifiers 


Four to fifteen watts output. 

Wired or in kit form 

from .. 19.6 

Full details of above available 
on request. 


LEWIS BADIO CO. 
(DEPT. 751), 322 HIGH ROAD, 
WOOD GREEN, LONDON, N.22. 


Telephone - - - BOWes Park 5997. 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD BAR. SHEET, TUBE, STRIP, WIRE, 
3,000 STANDARD STOCK SIZES 
No Quantity too Small. List on app lication. 
London:H. ROLLET & Co. Ltd. Liverp’!: 
6, Chesham Place, S.W.1 Kirby Estate. 
SLOane 3463. SIMONSWOOD 3271/3 


SAMSONS SURPLUS STORES | 


A.M. HEAVY DUTY M bea got ye 


Prim. 230 v. 50 cy., Sec. 1,500 v. 1.6 kvA., £4/17/6, 
carr. 7/6. Prim. 180-230 v. 50 Mn Sec. 14-20 v. 
20 a., 47/6, carr. 2/6. Prim. 180-230 vy. 50 cy., Sec 
42 ¥ 4.2 v. 10 amps., 27/6, carr. 2/6. Prim 
100-250 v. 50 cy., Sec. 28, 29, 30, 31 v. 21 amps., 
£3/17/6, carr. 5/-. 


HEAVY DUTY FILAMENT TRANS- 
FORMERS. Prim. 200-240 v. 50 cy., Sec. 6.3 v. 
15 amps., 17/6, carr. 1/6. 

VICKERS ARMSTRONG 230 v. A.C. CA- 
PACITOR MOTORS, 1/20 h.p., 2,500 r.p.m., 
£3/17/6, carr. 2/-. 

MASTER VOLTMETERS. 0-20 v. A.C. Mi. 
6in. mirrored scale. Made by Metro Vickers. 
| Brand new, 22/6, carr. 1/6. 150 v. D.C. M.C., 
| 2hin., 12/6, carr. I/-. 

30ft. length coils CO-AXIAL CABLE with 
Pye sockets on each end, 8/6, carr. I/-. 

Brand new No. 24 R.F. UNITS. Freq. 26-30 
Mc/s., complete with valves, 17/6, carr. 1/6. 


169/171 Edgware Road, London, W.2. 
Pad. 785! 
125 Tottenham Court Road, W.1. 
Eus. 
All orders and enquiries to our Edgware Rood 
branch, please. Open all day Seturday at the 
Edgware Road Branch. 


Jury, 1951 


Wrre.ess Worip 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR TWELFTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course. 
NOTHING SUCCEEDS LIKE SUCCESS 
and what we have done a thousand 
times already, for others, we can do 
again, for YOU ! 
A.M.Brit.L.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


Six months’ trial period without obli 


| = Frequ "Shept Ltd., Actarc Works, 


| shop in centre o of City; 


Personne’ yer, 
Add) R 


SITUATIONS VACANT 
XPERIENCED TV, al ga required 
for dealer in Middlesex 


acco! 
| references and details to—Box 1925. 


ANCASHIRE AIRCRAFT CORPORATION 
$ —~Apply with de- 


Bovins ingdon Airport, nr, fecha 


ESTERS required for work on high frequency 
generators for induction heating. iso App! ie3 
‘old- 


nawk se ihepherds ‘Bush, London, 'W.12. Te! 
She. [6953 


OMMUNICATIONS receivers; 
ence 
Ltd., 


vacancies for 
previous ex 
(Electronics). 


this x 
3. eyiiers Rd., N.W.2 st Willesden 


Bus Gari {6747 


OUTH required by firm of amplifier manu- 
facturers for assembly and wiring. and to 
Nofthern Ra excellent prospects 

rmanency .— dio Services. 16. Kings 
ollege Rd., NW [6939 


SSISTANT, age 25-30, required for radio and 
- television senior sales executive.—Write, 
stating age, education, experience and qualifica- 
tions, to Personnel Manager, Regentone Pro- 
ducts, Ltd., Romford, Essex. {6950 


Ox, RD.-—Exp2rienced radio and television 
engineer required by = e music and radio 
“tip is offered for 
the right man.—Apply ton C. Taphouse & Son, 
Ltd., 5, Magdalen 5St., Oxfor [6980 


LECTRONIC wiremen urgently required; 
ideal working, conditions, 5-day week, good 
rates of mn facilities. “Write or call 
Peto Scott Elect. Insts.. 
{6945 


& 
to continue. 


Please mention this advt. and send for free 
booklet to :— 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Phone : Addiscombe 334/ 


vicing knowledge 


NORTHERN 
TRANSFORMERS CO. 
TRANSFORMER HOUSE, 

215, BARKEREND RD., BRADFORD, 
YORKS. 


1 Transfo ymore guaranteed againd Sauty workman 


ALL PRIMARIES ARE TAPPED 200/250 v. INPUT 


MAINS TRANSFORMERS 


6.3 v. 4a. C.T., 


v. 150 m/a., 
50 v. 150 n/a., 6.3 ¥. 4a. 6.7, 


100 m/a., 0-4-6.3 v. 3a, 


350 -0-350 v 
7 abiins 

350-0-350 v 0-4-6.3 ve3 a, 

0-4-5¥.3a 

DT /80, 350-0 


100 m/a., 


350 v. 80 m/a., 0-4-6.3 v. 3 a., 0-4-5 
v.38 . ‘ 
MF/S0, 350-0-350 v. 80 m/a., 0-4-6.3 v. 8 a., 
r 3 a. 
prMs 350-0 350 v 80 m/a., 6.3 ¥. 34.5 
3 250 mija., 6.3 v. 
3v. 2a, 4,3 a 


iv 
350-0-39 
350-0-350 ¥, 120 m/a., 

v.3a wegese 

pT “2 250-0-250 v, 80 m/a., 6.3 v. 3a. 5 v. 

pT 80, 250-0- v 

MF/M2, 250-0- > 80 m/a. 6.3 ¥. 3a. ‘bY. 

Williamson O.P. Transformer 

Mains Transformer, 425-0-425, 
r..5 v.32. 8v.4a CT 

Williamson Choke, 30 H., ay ™m/as., shrouded 

Williamson Choke, 50 H. 50 m/a., shrouded .. 

Williamson Choke, 10 H., 150 m/a., shrouded. . 

Williamson Pre-Amplifier Transformer 


WE HAVE A SPECIALS DEPARTMENT WHICH 

= aed WITH WINDINGS TO ANY ‘rect. 
PICA 
DT Drop Through Type. MF = Fully shrouded 
type. DT/M-— Smaller Drop-through type. MP/M =< 
Smaller fully shrouded type. 


| (electrical) and at le 


| automatic electronic control; 
| ence preferable but not essential.—Apply Box 
| 0633. (6727 


| trical) and 


| Armstrongs, Lic. 
| bridge. 


| Section), 


| tion of 


d., Weybridge, Surrey. 


ACANCY exists for radio engineer holding 
current overhaul licence for maintenance 


| and overhaul of aircraft radio and radar instal- 


Ye should be ex oy on A.S.V., T.R 
T.1155 and T.R.1464 equipment. 
APPLICA ATION be “note in writing to 
Technical Manager, Aquila Airways, Ltd., 
Hamble, Nr. Soutnampton. [6738 


ALE testers wanted urgently, testing com- 
munications equipment, genera) radio ser- 
an advantage.—Apply, Pye 
Telecommunications, Ltd., Ditton Works, New- 
market Rd., Cambridge. (7054 


ELEVISION engineers required in_ service 
dept. of well-known company, in Romford 
area; would consider training first-class radio 
engineers, permanent position with good Pests 
pects.—Give full particulars to Box 1924. 6962 


ANTED immediately. service engineers, 
trained in Television trouble shooting, 
both for bench and outside representation for 
London, Birmingham and Manchester. good 

Salary, generous car allowance.—Box 1959. 
(7023 
engineers re- 
al Certificate 
’ rs’ experience of 
radar.—Apply Employment Manager, Vickers- 
Armstrongs. Ltd. (Aircraft Section). Weytrieen. 
{6908 


;) LECTRONIC/ELECTRICAL 
quired with H 


LECTRONIC mechanic required by oil 
finery for maintenance work on process 
controllers; applicants must have experience of 
industrial experi- 


LECTRONIC/ELECTRICAL Engineers 
quired with Higher National Cert 
» 8s’ experience of 
r.—Apply Employment Manager. 
(Aircraft Section) 


LECTRONIC/ELECTRICAL engineer re- 
quired with degree in Physics or Telecom- 
munication Engineering. and at least 4 years’ 


experience of radar.—Apply Employment Man- | 


ager. barca Ltd. 
tion). Weybridge 


LECTRONIC/ELECTRICAL  Enginee re- 
degree ae physics of telecom 
at ast four 
ears’ experience radar —Avly Employment 
Vickers-Armstrongs, (A 
Weybridge. 


XPERIENCED rela: 
asired for camel 


(Aircraft Sec- 
16907 


lizing and 


Supplies, Ls . 18, Tottenham Court 
2453 [7009 


caine, and junior electronic development en- 
gineers required. H.N.C. and deg 


lary required, E 
neering Development, Lid., Penlei 


Gamo and Junior Eiectronic Development 
\ Engineers required tor work of high priority: 
degree or inter- S. Se desirable; salary £400-£750 
D.a. acco ing to qualification and experience: 
write stating full detai Personne] Manager. 

@ McMurdo Instrument Co. Ltd 


stead. 
16924 


Vickers- | 
Wey- | 


NEW PRODUCTS 


are CONSTRUCTIONAL 

NUALS comprising biue-prints and 
po we mend wiring instructions. 4-watt 
Domestic Amplifier 3/6 ;_1S-wate P.A. Ampli- 
fier 4/6; Hi-Fi T.R.F. ‘Tuner 3/6; 3-wave- 


3-wave Superhet ditto 46; Quali a 
— Superhet Radiogram Chassis S/-. Spares 
ise 

DECCA THREE-SPEED GRAM. 
MOTOR and substantial turntable, fitted 
precision —- S ies at 334, 45 and 78 r.p.m. 


complete with Acos GPI9 (78) and GPISLP 
(334) lay cartridges with permanent 
sap’ hires £4/4/6 or with either one head only 
/13/@, post 1/6. Spare heads 32/6. 
NLR.S. THREE-SPEED RECORD 
PLAYER, comprising above Decca motor 
and light-weight pickup with two Acos plug- 
in cartridges (GP19 and GPI9LP) in de luxe 
portable leatherette case. _ value 
at 15 gns. (carriage and packin. 
DEC LONG-PLAYIN 7 tecorps 
by Post. Send 24d. for list of titles 
SYMPHONY NO. |! (AMPLIFIER) by 
N.R.S. The most versatile domestic Audio 
Amplifier on the market to-day ! Independent 
control of Bass, Middle and Top, separate 
Scratch Cut, negative feedback. For A.C. 
200-250 v., input for magnetic crystal and 
hi-fi pickups also Tuner. 5-watt output. 
Price 3 ohm model, 9} gns. ; 15 ohm model 
£10/7/6, orem 3 5/-. 
SYMPHONY NO. 2. Same theme as No. | 
but having 10 watts Push-Pull output : 
3, 7.5 and IS ohms. Inputs as No. !—full 
provision for Tuner. Woden Mains Trans- 
former. Output trans. and Choke. Price 
ms. Carriage 5/-. 

2 puBLiCc ADDRESS AMPLIFIER, 
ro No. 2 Symphony but having 15 watts out- 
put. Has two inputs—one for gram. and one 
for mike—with separate volume controls for 
fading in and out. Tone control. Complete 
kit with instructions 10 gns, or built, £11/19/6. 
carriage 5/-. Crackle cover, etc., £2 if required. 

©. | DOMESTIC AMPLIFIER, 4 4 watts 
output, volume, tone and feedback "controls, 
input 4 magnetic and p tang — also 
tuner. Gratifying quali carriage 4/-). 
BASS-REFLEX Cabinet KITS give 
superb bass wo 5 and top. ia. ome 
timber) full instructions 5 . 
speaker model 2ft. 6in. high x If. ‘he. x it, 
deep. Price 85/- ; 10in. speaker model 97/6 ; 
12in. speaker model ions. Any of above 
ante. * aoe for 7/6 extra. Carriage in any 
case 
COLLARO MICROGRAM CASES 6} x 
13 x 7in. complete uncut motorboard. 
ete g A supply now available at $0/-, post paid. 
Send 24d. now for new CATALOGUE AND 
BARGAIN SUPPLEMENT, indispensable to 
all Quatity Enthusiasts. TERMS c.w.o. or c.o.d. 
Callers welcome. Demonstrations Monday 
to Saturday (inclusive) 9 a.m. to 6 p.m. 


NORTHERN RADIO SERVICES, 
16 Kings College Road, London, N.W.3 


Phone : PRimrose 8314. 


{7022 | 


constructor wanted; re- 
reconstruc- | 
type relays, must be | 
Fos familiar vith this type of work.— 


Wrmeess Wortp 


Jury, 1951 


_If you care to call at 


MODERN ELECTRICS LTD., 


164, CHARING CROSS ROAD, W.C.2 
TEMple Bar 7587 


we should be pleased to demon- 
strate and give immediate 


delivery of the 


“SOUND 
MIRROR” 


TAPE RECORDER 


as described and illustrated on 
Page 24. 


‘“« NOT the cheapest but 
certainly the BEST ’’ 


S.A.E. please for catalogue 
Export enquiries welcomed 
Recording Tape 
“Sound Mirror’? and E.M.1. 25/- ; 
G.E.C. 30/- and Durex tapes 35/- 
always in stock. 


TELECRAFT 


AERIALS ENSURE THE | 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


NOW AVAILABLE 


GERMANIUM 
CRYSTAL DIODES 


LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR 
Midget Size, 5/16in. x 3/16in. 
Wire Ends for Easy Fixing. 

4/6 each, postage 24d. 
Technica! Detailsand Selected Types available. 
SILICON DIODES, 3/6. Postage 2id 
Fixing Brackets, 3d. pair 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ. 
COTTON AND SILK COVERED 
Most gauges available. 

B.A. SCREWS, NUTS, WASHERS 


soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 
Latest Radio Publications. 
SEND STAMP FOR LISTS 
TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


| 


SITUATIONS VACANT 


|W oun tecaician 20/28 yrs. single, with 
— ledge rattio princip 


cations in writing 


guard Works, Poole, 


i * work on e 


| tical experience of the 


ENIOR and junior sleremc. development 

engineers required, C. and degree stan- 
dard; experience in U.H.P. and centrimetric work 
an advantage.—Appiy by letter, stating ex- 
perience, nationality and salary required. to 
E.M.I. Engineering Development, Ltd., Penleigh 
Works. Wells. {6843 


SENIOR draughtsman required for interesting 
tronic equipment, design and 
smail quantity production; experience an ad- 
vantage, also ability to work on own initiative; 
good ros a 5-day week; apply—Per- 

sonnel Manager, Dynatron Radio, Ltd., Ray Lea 
Rd., Maidenhead, Berks. [6990 


VACANCY exists in a special laboratory of 

a well-known company for a telemetry 
engineer; applicants should have had good prac- 
use of telemetry in the 


| field; commencing salary £500-£700 according to 


qualifications a: experience.—Please write, giv- 


| ing full details and quoting ref. HHE, to Box 
1980. . {6949 


| CHC/107 
| Oo 
| Coventry. 


ADIO engineers. A few men are required 
with experience in circuit testing and fault 
Anding of radio receivers and transmitters, City 
and Guilds certificate desirable; accommodation 
available to suitable applicants (Scotland area) 
Write in first instance with details of pre - 
Ox 


qualifications and salary 
(6958 


ence, require: 
1923. 
RODUCTION testers and assembly inspectors 
for radio, radar and nucleonic equipment 
required for Government contract, work of 
utmost importance; rates of pay will be in 
accordance with ability and experience.—Appli- 
cants should send full details in writing to Per- 
sonnel Manager, E. K. Cole, Ltd., Malmesbury 
Wilts. [6954 


RAUGHTSMEN required, preferably with 
light electro-mechanical, electronic, or in- 
strument experience for work of great national 
; applications from ex employees 
welcomed.—Write in first instance, quoting Ref 
and giving full details, to Personne! 
fficer, General Electric Co., Ltd., Spon Bt 
5740 


| Ne field service eng neers required 
by London firm 


| 
| 
j 
| 
} 
| 


| trical engineering and. preferabl y. have 


| ments; 
a 


with all leading 
gencies; ap licants should have extensive ex- 
| berience, lity and initiative, a ; work 
with Ist- —_ team of engineers; 
D.w. or to age and 
Apply to ce He) Leytonia Radio, Ro, 
Rd., Leyton, E. io 


[6978 


R4 DIO engineer for factory in London; 
duties will.involve checking the performance 
and design of prototype domestic radio re- 
ceivers ond television sets, etc.; applicants, 
who should preferably be qualified either Char- 
tered Electrical engineer or University gradu- 
ate, should write fullest particulars and salary 
required to—Box 1950 [6987 


LECTRONIC engineers, age 22-30 for air 
4 craft instrument firm for development 
laboratory in Gailtted area; applicants should 
possess ional Certificate in elec- 
some ex- 
perience in electronics and/or electrical instru- 
apply stating experience. quali incath ons 
nd salary required to—Box 1949 698 
HOUSE (married accommodation) is avail- 
able for competent engineer able to take 
team operating telemetry 
Id and in laboratory not far 
from London; rtant defence project: start- 
ing salary ) per annum, according t 
qualifications; send details of qualifications and 
experience. quoting ref. HHE. to: Box ang 
LARGE aircraft firm in the Midlands has 
vacancies for men with experience in con- 
par gay and/or maintenance of electronic ¢quip- 
rvice as radio or radar technician in 
HM, ” porces an advantage; vacancies also exist 
for men with tool room experience and some 
interest in =. interesting work with 
good prospects.— ply. stating age experience 


etc., to Box 1401 {6937 
G®NIOR. graughtemen urgently required fo: 

intment posts carrying design 
wide mec ay on quanti ity 


equip- 


Radar production; a 
hanical and electrical background on 
e of work is esséntial coupled with con- 
ie experience in rapid handling of pro- 
rocess problems 


and abilities. 

APPLY in writing quoting Ref 
Shannon Corner, 

Pass, New Malden, Surrey 


NUMBER of 


EWS. to Decca 
Kingston-by- 
{6995 


staff vacancies exist at Chelms- 

t London with Marconi’s 

Ltd.. for electrical or 

: applicants for these 

itions. on the design and develop- 

ment of radio and radar eauipment should write 

giving full details opens 3 ret. 142D to Central 
Services 


Personne! Electric Co 
24/30 Gillingham St. London 8.W1 


“SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE-TALKIE (TRANSMITTER-RECEI- 
VER). Type 38 Mark Il. Complete with 5 
valves, Throat Microphone, Headphones and 
Aerial. 7 mc/s Amateur Band suitable for field 
use. Powerful Superhet Receiver. Modulated 
Transmitter. Guaranteed ready for the Air, less 
batteries, £3/10/-. 

R.3515 TELEVISION UNITS. Complete with 
2! valves. 6 Stage 14 me/s IF. Strip. ideal for 
T.V. Conversion. Brand new in original wooden 
cases, £3/10/- 

RECEIVERS B.C. 454 (49-100 Metres) B.C. 455 
(39-49 Metres). BRAND NEW COMPLETE 
WITH 6 VALVES. BLACK CRACKLE FINISH, 
£3/10/-. 1.5-3 Megs., £4/-/-. 

LUFBRA HOLE “CUTTERS. Adjustable from 
jins. to 34ins. for use on Wood, Metal, Plastic, 
etc., 5/9. LUFBRA FLY CUTTERS, 14/6. 
LIONEL “BUG” KEYS. Genuine U.S.A. 
Soe Morse Key. Type J 36. Few only, 


THROAT MICROPHONES. Magnetic type 
Sonee with long lead and plug, 4/ 

co ROL CABLES for COMMAND RE- 
CEIVERS. B.C. 453/4/5, 14 feet, with adaptors, 


9/6. 

RADIO COMPASS INDICATORS with 
internal Salsyn Motor. Type T-82a, 3 inch Dial, 
13/6. 5 inch Dial, 15/6. 

A GENERATORS. 
With Crank, 21/-. 
SPEAKERS. Celestion 2} inch. P.M. Moving 
Coil 3 to 5 ohms, 17/6. 

PLASTIC TRANSPARENT MAP CASES. 
14 inches by 102 inches. Ideal for Maps, Charts, 
Display, Photographs, etc., 5/6. 

STAR IDENTIFIERS. With Hydrographic 
a Modifications A-N Type |. Complete in 


e, 5/6. 

MOVING COIL D/C METERS. Brand new. 
2in. 0-2 mA., 0-5 mA., 0-30 mA., 0-20 volts, 
9/6 each. 
WESTECTORS. Type WX6 and WI1I2, I/- 
each, f1/- doz. Full List of Radio Publications, 
2d 

SOUTHERN RADIO SUPPLY, LTD. 
Il, Little Newport St., London, W.C.2. 

(Gerrard 6653) 


6 volts at 5 amps. 


RADIO G200 OFFERS 


Type 320 Rotary Transformer. Complete in 
metal case, containing Neon Stabilizer, type 
VS1 10a, 400 x 4002 PO type Relay, Smoothing 
Chokes and Condensers, Filter Chokes and 
Condensers, spare Fuse and Genemotor. 
10K /187, 23.5V, 3.2A input—200V SOMA, 13V 
1.8A. New, Unused. Price 37/6, carriage 3/6. 


ARTHUR HOILE .33,0xtox st2227 


MAIDSTONE. Tel. 2812. 


Come to 
SMITH’S of EDGWARE ROAD, 
the friendly shop, 


for all radio components 


We stock everything the constructor needs— 
our 25 years’ experience of handling radio 
parts and accessories enables us to select the 
best of the regular lines and the more 
useful items from the surplus markets in :— 


Panel Lights 

ay & ot 
Cabinets & Cases ail einer bits nad pieces 
NOTHING TOO LARGE—NOTHING TOO SMALL 
We have one of the largest stocks of B.V A. Valves & C.8.T:. 

(No genera! catalogue available.) 
H. L. SMITH & CO. LTD. 

287/98, EDGWARE ROAD, LONDON, W.2 


Tel. : Paddington 5891. Hours 9 to 6 (Thursday, 1 o'clock) 
Near Edgware Road Stations, Metropolitan and Bakerloo 


JuLy, 1951 


WIRELESS Wortp 


WANTED 


End equipment, tubes and 
component parts. 
Will pay highest prices. 


END EQUIPMENT 
APN-9 HS-23 
ARC-! T-17D 
APN-4 American made ARC-3 
SCR-522 R-5A/ARN-7 
BC-640 BC-453 
ART-13 SCR-720 
BC-639 APR-4 
BC-221 AT-4/ARN-! Antenna 
RTA-IB  TN-16, 17, 18, 19 and 54 
HS-33 


TEST EQUIPMENT 


TS-13 TS-174 
TS-34 TS-182 
TS-35 TS-203 
TS-45 TS-235 
TS-70 TS-251 
TS-89 TS-270 
TS-118 TS-263 
TS-120 TS-268 
TS-142 1E-19 


ARROW SALES, INC. 


1712 S. MICHIGAN AVENUE, 
CHICAGO 16, ILL., U.S.A. 
Phone: WeEbster 9-7454 


| nel Manager, Eco Works, M 


ms impe: 
| opportunity for ‘progress.-“Apply 


| laboratory within 


to: 
Eng! ish Blectric Go. 
j 8.W.1 


DUKE & CO. 


BEDSIDE ope KIT. In walnut bakelite cabinet 
4 valve T.R Universal or A.C. For only £4/15/6 
Or ivory cab’ a, 6/- extra. Assembled 35/- extra 
New and improved circuits. The ONLY set now 
avai = le at = — (Cabinet approx, 12 x 6 x 6in.) 
Post and Packing 2 

METAL RECTIFIERS. Pag v. 150 mA. 
Thin 1 fis 


RELAYS 


Half wave 


dia.. 7/6 
Type 10F 22, 1,000 ohms. Break 1, make 
boxed 


— ra st., 3/6. Also Mercury 
Solas ROTARY SWITCHES. Single type 1/6 
FUSE CARRIERS Complete MEM, 15 amp., Kentark 
MIDGE GE - daoxs 10 henry, 50 mill; 


” CHOKES. 
16 e — or 4 for 5/-. 
TUNING CONDENSERS. Singie, complete with siow 
~eome mm drive = Single tuning, first quality, 
brand new, 2/6 eac 
T.V. LENSES. an only, 8, 9 or 10in., §5/- 12in., 
Phones. Single head set, new, very sensitive, 1/9. 
ble head set, used but all tested, 3/9. Brown's 
9/6. Moving coils with 
8'6 plus post 
NI-CHROME WIRE. . 50 yd. spools of .014 wire for 
25 Ba 32 same price bargains 
o-day’s price. Post extra. 
I oft. tough, spring steel, copper plated, in 
tapering sections, §/6 carr 
ELECTRIC MOTOR BLOWER, 50/-. + h.p. s/phase, 
A.O. 110 ¥. can be converted to 230 v. Complete 
with torge type blower, 3in. én sre lo Motor is 
850-3,450 r.p.m. ¢in. spindle. ion 
13PT. ‘MILITARY BOA: inflatable, hew. 
In two carrying cases (aboulder pack) 2 2 sete of paddies, 
bellows, ete. ; Cas 
GERMAN INVASION BOATS. Last few. 20 to 30ft. x 
6 to Sft. wide, §0/-, plus c 
HEADLAMPS. Ex L.P.T.B. Std., single bolt fitting 
7/6 plus 1/6 post. 


MONEY BACK GUARANTEE. Cash with Order 
please, or C.O.D. stamps ONLY for lista. 


219, ILFORD LANE, ILFORD, ESSEX. 
ILF. 0295. 


300 ohms; 


Pleaso note new MAIL ORDER ADDRESS : 
621, ROMFORD ROAD, —, E.12. 
Grangewood 6677 


| tions include a good Hon 


|} ances and sound 
| the London area invites applications for a posi- 
tion carrying full responsibility for sales at | 


| yea: 
| sity + Mag ? in industry will be 
e 


| Gene ric . . 
| Middlesex; a small number of appointments will 
| in the fields o' 


SITUATIONS VACANT 
YE, Ltd., require television development en- 
oy (24/30) for interesting work offering 
pe in @ rapidly expanding field. 


| giving f fall details of ase, experience, 


and quoting Ref. V/T Employment Depart. 
ment, ye Andre ew's Rd., .“cambndse 

COLE, Ltd., have vacancies in their 

* Blactromle Division at Malmesbury. Wilts. 

for Senior and Intermediate Draughtsmen in 

the Development Drawing Office, for work on 
radar, communications and electronic projects 

previous experience in this field yg but 

not essential.-Apply in wri iting 

t 3-3 


ECHNICAL laboratory assistants, with some 
experience preferably in the electronic ex- 
perimen e:d. are required by the Research 
Laboratories of i General Electric Co.. Ltd 
East Lane, Nth. W ombley, Middx.: good educa- 
tion essential: bey atriculation standard 
be ra ae Ip writing to the Personne) 
Officer (Ref. GBIC/G/727), quoting age and 
record. [7036 


RUMENT wiremen required for high | 


pas projects ane | other electronic work; 
retical knowledge 


excellent rates with good 
in writing, 
giving details of post mployment and experi- 
ence, to Labgear, Ltd., Willow Place, Cam- 
bridge (7003 


NTERNATIONAL AERADIO, Lid., has vacan- 
cies Bov: menos Ax rt. near Watford, for 
progressive nics, wiremen, sheet 
metal were 1 preferably experienced telecom- 
munications eq romans Possibility overseas ap- 
potmement mecha! if desired; 44-hour 5-day 
eek; pension fund: nteen facilities i 
guoting RMH, Personne! Officer, 
ndon, W.1, 


HOUSE (married accoramodation) is avail- 


5 of London 
according to quslificetions: send details. one 
ref. tral Personnel Services 

24-30, Gillingham 
St., London, 17034 


IGITAL Cero TEne: Perranti, Ltd., Mos- 


niques, electrical a a recording, 


pr recision 
mechanical engineering and power supply equip- 
men 


IN a course of this work there are occasional 
vacancies for senior engineers with wide experi- 


ence from whom enquiries will be welcomed at 
? 


any tim 

THERE are immediate vacancies for 

(1) ENGINEERS and scientists for Tesearch and 
development work in the above fields; qualifica. 
ours Degree in Physics 
or bee ey or equivalent experience; salary 
accor ry A; to qualifications und experience in the 
nee & to £1,000 per annum; please quote 
Re 


(2) TRUER, ASSISTANTS for experimental 

work in the above fields; qualifications are a 

Degree or Higher National Certificate in En- 

gineering or equivalent: saiary according to age 

and experience in the range £350 to £650 per 
annum; please quote Ref. D.C.A 


| THE company b has a staff pension ome ons 
| will give 


ing assistance in état 
Application forms from 5 ff Manage 
Perranti, Ltd., Hollinwood, ers 


ENERAL Sales Manager.--A company 
manufacturing domestic electric appli- 
reproduction equipment in 


applicants must be experi- 
ed with technical back- 

mee of successful activity in 

a similar en is_essentia!.._Full particulars 
and salary requi to Box 1281. [€807 


CCOMMODATION available for applicants 
selected to fill further vacancies arising for 


| capable design engineers and senior draughts- 
| —_ having 


extensive electronic, 
anical or instrument experience, successful 


m St., Coventry.” 


eonnee ae and engineers with 2-4 
raduate experience at univer- 
uired this sum- 


ee 
sics and light mec : 
orl be be attractive and 
Plications will be co: 
six 
qualifications, 


of 
and, experiance. should be sent i 
137) Personnel Officer (Ref. 


95 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street end) 
Tei : GERrard 8845 


NUSOUND QUALITY AMPLIFIERS. 


8) WATT OUTPUT. PP 6VGs—independent bass and 
treble boost and cut—ewitch for LP. ye 
feedback — provision for 

response 25 to 20,000 ¢.p.s. 

down at 6.5 watte— feed 

volt Price only 

remote control unit. ce £17/10/-. 


4) WATT OUTPUT veils base and treble 
boost pre-amp.—provision radio Sneer nee, #11’ 19/. 
Constructional booklet, 1/8, post Complete kit. 
£8. Complete AC/DC Model, are 


NUSOUND QUALITY . 
Pre-set TRF—Home, Light and Third with gram. 
position—air spaced trimmers for yg of ane. 


Size 6in.-7in., eo se a. £7 oe 
booklet, 1/8, 


W Light 
Gram. position. Size 6in.-7in., Detghe 4iin., 28:18)- 
ine. (Please send 8.4.E. for descriptive leaflet on all 
our products.) 


VARIABLE RADIO 
Bands —S/Het. of «mal! di 
etc. Our latest model. 
NUSO! 


correction switch —(iives a — of 10; lin i 
ea for Williamson and W.W. Amplifiers. 


REFLEX CABINET. 
At last, a reflex cabinet for the famous Wharfedale 


piece of furniture. Price £9/9/-. 
A 12 in. Mode! is also available at £10/10'-. 


Attachment G.33, £3/19/6, with Decea L.P. Xtal P/up 
£6/2/3. 
Decca three-speed motor, £7/3, 
two-speed motor, £220/19/3 ; 
second Acos insert for L.P., 
Decea Turnover Xtal P/up, 
COLLARO A.C. 504 MB—A.C. motor and Mag. Pap — 
auto Stop, », 2 18/6, with Xtal P/up, Lak 

S-speed Player, Hi Fi Mag. P/up L.P. ‘on 78, 
£19 19/- ; Goldring 3-way P/up LP. Vand 78, 23/118 

Lh gy Pte of Wharfedale including 

yg get 12, $5.10": 1008, £8/10/- 
Gotta CSB. ‘17/6; i. ay 
Pra ee i re | 
maze Sin. i 12/10in., 

BTH, RK Senior 1: 2in., 5 : 7 
Type A-7-15 ohms Terminals B 7-15 
obms Tags, 59/6; L.P. Equalizer ng Fag 


Super I2 C8/AL, £1 l=; 
heads, 


LATEST ARRIVALS. 
Goldring Headmaster, two j=5 
Collaro AC/DC = Unit, Mag. P/up, £14/6/-. 

T/V. and Gram List, 44. 


Please add postage. 


électro- | 


confi- 
GBLG, | 
[7004 


BATTERY a ty pr 
complete with 2/0L 
Valves. 2 volt and J 190 vole 

efi Low Impedance. 

ed. 


Al134 
QP2i 


Brand New 7 
Ped D.F. LOOP AERIAL . 8 
NS TRANSFORMER. 230 v. 
eek 150-0-150 at 100 m/a. ideal - 
Eliminators and P.A. Bias sone? ~~ 6 
HOKES. 60 ohms 200 m/a. 34i 
pend - 2in. Potted. (Suitable 


350 v 
CONDENS ins. @ mid. t 
600 V. Wkg. 


Please Add Something for Postage. 
Ceney Back Genrenten. 
THE RADIO MAIL ORDER CO., 
64-65, Church Lane, Wolverhampton. 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book ! 
“ENGINEERING 
OPPORTUNITIES’ 
reveals how can 
become technically quali 
fed at home 


vou 


for a highly 
paki kev-appeintment im 
the vast Radio and Tele 


vision Industry. In 176 
pages of 
esting matter, it 
full details 
the-n 


courses 


niensely inter 

includes 

of our up-to 

imute home study 

in all branches of 

TELEVISION and 

RADIO, A.M. Brit. 

I.R.E., City & 

Guilds, Special Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency, and 
General Wireless Courses. 

We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than {12 a week this 
enlightening book isfor you. Write for your 
copy today. It will be sent FREE and 


without obligation, 


BRITISH INSTITUTE OF 
oe Saaeonangyed 


SHAKESPEARE Hi 
7/19 STRATFORD PLACE, LONDON, wi 


| perience in the field, 


ELECTRIC CLOCKWORK 
| to 100 AMPS. 7 to 35 DAYS 
From 35/= EACH 
All guaranteed for a re 
Write for iustraied ists: Onghoe s (Timers) 
2, UPPER NORFOLK ST. none § HIE 

NORTHUMBERLAND. 


| is required and others f 


TRANSMITTING 
CRYSTALS 


A Colossal purchase of new Crystals from the 
Ministry of Supply enables us to make this 
unique offer. Your selection of six different 
frequencies from the list below for only 20/- 
carriage paid. (Note : each must be differant, 
and we reserve the right to make up with 
other frequencies should our stock be 
exhausted of any particular one ordered.) 
All are made by S. T. & C. Co., and at this price 
you can afford to experiment regrinding, as 
has been done successfully by several local 
amateurs. Frequencies available : 


We also have a limited number of the 455 Ke/s. 
Crystal units available, 10/-, plus 6d. postage. 
WALTON'S WIRELESS STORES, 
48, Stafford Street, Wolverhampton. 

: 22039 
(Note change of address) 


| Years’ post graduate 
quired. Salary will be determined on age and on 


| fication and experience with th 


| forms obtainable from Ministry 


Wrreess Worip 


SITUATIONS VACANT 

ett OVERSEAS AIRWAYS CORPORA- 
TION have vacancies for radio mechanics 

in radio maintenance and/or over- 
f pay 2 4 per hour plus 4\.d per 

wovisional bon. attracting proficiency 

up to Sd per hour vdve-day forty-four hour 
posubile itt work rox pension, sick 

¥ frite or call Staff 

Hut 29. London Airport 75 


experienced 
b ; rates 


per. 


YOMPETENT mechanical! 
engineering draughtsamen 
sigh work im connection with a cyclotron being 
camstructed for can research. Salary in ac- 
+ igh —_ age ext es apply in 
ting ng fu t iflations and 
previous ‘appos miments and ne juding references, 

the Senior Cyclot engineer, M.R 
Section. P.O.W. Ce amp Scrubs Lane 
Goto W.12, quoting reference W.W {6985 


Bao: & =a Lid Cambridge Ar ter ial 
} Middlesex, requ resi ch 

assistants in co tior ith work on elect 

comp 2nents 


and/or electrical 
required for de- 


with previous ex- 
be detailed and 

treat ed as confidential) 
6997 


concise, ‘a 


PPOINTMENTS in Civil Aviation 
rs mechanics are required at Ministry of 
Civil Aviation aerodromes and radio stations in 

rts of the United Kingdom. If you 
ractical experience in the mainten- 
io Or radar equipment, call, write or 
telephone to Ministry of Civil Aviation, Room 
310A, 19-29, Woburn Place, London, W.C.1 
(telephone Terminus 3366, extension 4153). or 
call at any Ministry of Civil Aviation aerodrome 
for particulars, [7024 


ELLING & LEE, Litd., 540, Cambridge 
Begg Rd. Enfield, Middlesex, wish t 
to conduct aerial research 
cularly at television fre- 
Possess scientific 
with considerable e 
must be imaginative 
original, a able to work with minimum sur 
vision; excellent research facilities are av: 
and an attractive salary will be offered to t 
right applicant. I 


quencies; 
qualifications, 


HERE are a number of vacancies suitable for 
Honours Graduates in Physics, electrical or 

pene gene engineering or mathematics, or 
al Degree covering two or more of 


| these subjects, for both research and development 


—AUTOMATIC SWITCHES— | 


ork in the following fields: radio and line com- 
Suimlentioon. radar, electronic instrumentation 
microwaves, ultrasonics, vacuum techniques and 
electromechanical devices: salary according to 
qualifications and experience, consistent with 
general present-day levels; there are vacancies 
for which considerable post-graduate experience 
for which previous ex xper' i- 
ence is not necessary; consideration will be gi 
to students taking finals during the current aca 
demic year; promotion are good 
Nard Com- 
roy 8 8 Sot eneeetion Scheme Pers 
nel Mullard Electronic neare, Labor 
ode Sal tfords. Nr. Redhill, Surrey | 688 


EADING manufacturer of aircraft in 

4 ments and electronic equipment invites 
plications for a vacancy in ~ Aeronautica! Ser- 
vice Department; duties will include installa- 
tion. flight testing and servicing, for which a 
thorough practical and theoretical knowleige 
of A.C. and D.C. amplifier syst s is required 
a knowledge of electro- -mechanical servo 
synchronous transmission systems would 
advantage; preferential consideration would 
given to applicants with previous electronic ex 
perience in possession of Higher National Certi 
ficate (or equivalent). or who have served a 
recognised engineering apprenticeship with sub- 
sequent experience in a technical capacity: must 
be prepared to travel; position will be perma- 
nent and pensionab! e after a qualifying Deriod 
commencing salary £450 p.a.—Apply, giving ful 
particulars of age, qua.ifications and experience 
to Box No. A.C. 63167. Samson Clarks, 57-61 
Mortimer St., London, W.1. 17047 


1nd Neng engineers and physicists are in- 
vited by the inistry of Supply to apply 

ior the following appointments in the grade of 
Senior Scientific Officer or Scientific Officer at 
Research and Development Establishments near 
London. (1) Electrical engineers qualified in 
radio commumications with an interest in the 
engineering of development prototypes. (2) 


| Physicist with experience in electronic circuitry 


problems for measurement of high speed 
sients. (3) Experimental physicist with expe 
ence of metallurgical techniques. (4 hysicist 
with interest in application of electronic methods 
to optical instrumentation techniques. Candi- 
dates should possess a ist or 2nd class honours 
degree or equivalent qualification. For the senior 
grade the minimum age is 26 and at least 3 
research experience is re- 


an assessment of the successful candidate's quali- 
e ranges: Senior 
£860; Scientific Officer, 
0. Rates for women | 5 pea hat lower 
carry benefits of Vege ieation 
of Labour and 
National Service, Technical & Scientific 
ter (K), York House, Kingsway, London 
quoting A 162/51/A. ‘Closing date July 33. 


Scientific Officer, £670 to 
to 
Posts 


5.8. 


We2 
1981 
(7028 


Radio 


| Queensway 


oe s- | 


| 


ns the 


HENLEY 
soit / 


SOLDERING 


FOR 
INDUSTRIAL 
USE 


ALL THE 
HEAT IS 
IN THE BIT 


PERFECT 
BALANCE FOR 
EASY HANDLING 


ALL CONNECTIONS 
HOUSED AT END OF 
HANDLE AWAY 
FROM THE HEAT 


CORD GRIP SECURES 
FLEXIBLE (prevents twist 
or pull being transmitted 

to internal wiring) 


Write for Folder Y. 10, 


W. T. HENLEY’S TELEGRAPH 


WORKS CO. LTD., 
51-53 Hatton Garden, London, E.C.| 


= QUALITY TELEVISION COMPONENTS 


Scanning and Focus Coils 
P.M. Focus Units 
6/10 Kv. R.F. E.H.T. B 
E.H.T. and Output Ti 
“TELEVISION CIRCUITS” 
1/6, post free. 


HAYNES RADIO Ltd. 


Enfield ‘ Middlesex 


AT A FRACTION OF COST 


LATEST TYPE 
EVERSHED & VIGNOLES 


BRIDGE MEGGER 


Testing Sets (Series 2) 
in leather carrying cases. 
Resistance Bridge Range 
00! ohm to 50 Megohms. 


£12.10.0 to £17.10.0 each 


Packing and carriage 5s. extra 


These instruments (new price over 
£60), although secondhand, are in 
perfect working order and carry an 
efficiency label from A.I.D. examiners 


R.C. RADIO-ELECTRIC LID. 


4 CONDUIT sfieonn't — ACRE, 
Shay DON 


Tele <  E 
Temple S "0233 4 “Loudsigs Rand, London”’ 


JULY, 1951 


PITMAN= 


AC/DC Test Meters 


By W. H. Cazaly and Thomas Roddam. | 
Describes the =. circuit design and 
construction of mulii-range test instruments | 
of workshop grade used for measuring 
voltage, current, resistance capa 
citance, and low power at audio frequencies. 
112 illustrations. 18/- net. 


The Principles of 


Television Reception 


By A. W. Keen, M.1.R.E.. A.M.Brit.L.R.E. 
Includes a stage-by-stage examination 
the receiver, and a review of the problems 
of natural-colour television. Illustrated. 
30 = net. 

‘Can be thoroughly recommended to the 
student and service engineer.”—Wireless 
and Electrical Trader. 


Antenna Theory and 
Design (2 vols.) 
By H. Paul Williams, exo A.M.LE.E., 
etc. Illustrated. Vol. (Foundations of 
Antenna Theory), 21/- om Vol. II (The | 
Electrical Design of Antennae), = net. 


* All radio e weed concerned in any ~ 
with aerials will want to find a place for this 


Wrretess Wor_p 


SITUATIONS VACAXRT 


ECHNICAL writers (male or female) youmred 
to prepare and edit reports and handbool 
| for publication. Qualifications: a good weneral 
training in electronics with wid 
erience of electronic equipment, 
faculty (form and content) and ability to write 
clear English.—A) ficants should write, Me 
full details, to: Personnel sees, 
-.M.I. Engineering Development, Lid a 
| Middlesex. {6964 
BQUGE (married accommodation) is avail- 
e for an ex! 
ping anti-vibration means for 
electronic equipment: location is specia! labora- 
within 50 miles of London; starting salary 
per annum. according to 
tions: send details of wesnnoenons an 
ence, mentioning ref. > 


to: 
sonnel rvices, glish Electric 
| 24-30, Gillingham St., London, 8S.W 


ualifica- 

experi- 
en‘ral Per- 
Co.., > 
3. 


LECTRICAL and electronic 


| 
| 
| 


rienced electronics engineer | 


engineers re- | 


| quired in connection with expanding work | 


applicants should have at 
her National Certificate in Electrical 
| Engineering, or an equivalent 
rience in one or more of the following: 
instruments, servo-mechanisms, 
computor 
rience and qualifications, 
anager, Vickers-Armstrongs, 
(Aireraft Section),’ Weybridge. 


to Em 


EX ENCED estimator required by large 
lent alectrieat engineering company situated 
| in London area; for this position experience in 
| the preparation of detailed estimates involving 
his | machine work and assembly of light eckson 

mtial; preference will be ¢ — 


exhaustive work on their b 

Jnl. of the Brit. Inst. of Radio es: 
Radio Frequency 

Heating Equipment 

L. L. Langton, ° 

author has been intimately connected with 

the development of t modern ind 

process, and gives an authoritative account 


of the equipment which has been evolved. 
Illustrated. 17/6 net 


Pitman 


Parker Street, Kingsway, London, W.C.2 | 


is esse: 
ae | pe 9 applicant’ with practical training and so 


ts; 
experience with age and salary required to— 
Box 2012. [7055 
Rav -Reder development engineers urgently 
tion available; appli- 
cations are invited from senior and junior 
development engineers, preferably with experi- 
ence 
capable of develo 
to service specif 
will be employed 
Importance.—Wr 
(5), to Personnel 
Lid. 
Cove’ 


ing equipment or components 
successful candidates 
great National 

reference 


ZENIOR engineer inspectors required for in- 
spection work on design and development 
projects; the work will involve the survey and 
inspection of prototype and experimental models 
for electronic equipment; applicants must 
over 30 years of age preferably with a Higher 
National or City and Guilds Final Certificate; 
some general including 
electronics essential.- 
, wo: ‘er- 
— Department, I, Engineering 


THE FOLLOWING EQUIPMENT 
IN ANY CONDITION :— 


SIGNAL GENERATORS Type 
TF.144G, TF.390F or G, TF.5S17, 605B, 
and 804B. Ex-Govt. types 30, 31, 51, 52, 
52A, 53, 56, 57, 101, 103, 106, and others. 


FREQUENCY METERS Type BC22I, 
TS.174/U, TS.175, TS.69AP, and other 


types. 


CRYSTALS FOR BC.221 
FREQUENCY METERS. 


ALSO:—IMPEDANCE OR 
UNIVERSAL BRIDGES, OSCILLO- 
SCOPES, “Q” METERS, VARIACS, 
OUTPUT METERS, ETC, 


Please write, call or phone:— 


OAK ELECTRIC CO., 


175, UXBRIDGE RD., HANWELL, W.7 
°) EALing 0779 


, Ltd., "Hayes, Middlesex [6963 


SSISTANT required by large firm 
to handle electrical, 
(including marine) 
knowledge of genera! 
Certificate in jotelegraphy es : 
practical experience of the wholesale or retail 


in Aden 


able; radar/and or refrigeration experience 
helpful but - essential; rd, quarters and 
free passages to a from Aden provided; salary 
accordi ualifications and experience; 


apply, wiving 12 fall particulars to—Box 1926. 


ing ery se or Higher Nationa! certificate 

in electrical or mechanical engineering, required 

‘or development — b: wells nown instrument 

firm for facto’ acre 3m Gut uil ~ pk area; the engineer- 
rime: 

on aircraft electrica instruments. electronic 

t a +. Interest in this 


ADIO engineers and technical assistants 
a 


Marconi Instruments have 


rticipate in 
interest; ex-Service Radar 
technicians considered; on well served bus routes; 
Staff appointments for Sk ad = icants; Satur- 
day interviews if ite, ‘phone (St 
Albans 6161). or call, Marvoni Instruments, Ltd. 
Longacres, Hatfield Rd., St. Albans. (6965 


OUNG ex-Service men are invited to send 
details of their en icotions and experi- 
a boratories of 


h. Wembley, Middx.; 
excellent opportunities at 
r : 


riting 
LC /G /600) 
| experience. 


eo and | 


circuits.—Write, | 
Ltd, | 
[6823 


or microwave technique, who are | 


trade in electrical and radio appliances desir- | 


} 
(6976 | 
ED ape ee Graughtenen. aged 22-28. hav- | 


m experimental work | 


«| SUPACOILS = 


OFFER 
THE LATEST EDITION OF THE 


HOME 
CONSTRUCTOR’S 
HANDBOOK 


No keen radio enthusiast should be without 
this invaluable booklet which is of equal use 
to beginner, amateur or professional radio 
engineer. It contains, among other thin: 

@ Circuits of Feeder units, Superket 
receivers, Test equipment, Amplifiers 
and power packs, etc. 

@ Pages of servicing and constructional in- 
formation which will assist you in YOUR 
radio problem. 

Complete resistance colour code. 

A considerable amount of invaluable 

general Radio information. 

A comprehensive ca ue. 

es all it is profusely illustrated with 
alf tone blocks and costs 2/- only or a 

~wt will be given FREE with every order 

for £1 or more. 

We also offer the following selection from our 

ry of Ferd components : 

ec A complete series of High Q 
Salis iron dust cored coils (as recom- 
mended for the P.W. 9 valver) in wave- 
lengths 10-30, 16-50, 30-75, 75-200, 

190-550 and 800-2,000 metres; Aerial, 
H.F. or pe ae at the — 
price of 3/- each 

COIL GROUPS. The increasing ig popu- 
larity of our recently introduced Coil 
Groups proves that more and more 
Constructors are finding tham an invaluable 
aid to set building. Coil Group “A” 
consists of 6 of the above coils (your own 
selection), | Miniature 4p. 3w. rotary 
switch, 2 fixed padders (to suit coils 
selected), 6 variable trimmers. a 
group 

Coil Group “B" consists of : +, the 
above coils (your own selection), |! 
rotary 7p 4w switch wibands and 
gram.), 2 fixed padders (to suit coils 
——— 9 variable trimmers. on" 


fr 4 TRANSFORMERS. Our famous 
iron dust-cored, ———_ tuned, 
high stability |.F. Transformers, already 
aligned to 465 kc/s are still available at 
the omen somonatte price of 16/6 pair. 
wt sles Complete range of 
eg ge in stock. 
fodels and 40 Coil Packs and Tuning 
Units, Chassis, — Condensers, 
Trimmers, Switches, 
@ LOUDSPEAKERS. “Shin. P.M. 15/- each. 


See also our ‘classified advertisement 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


HIF! LTO., 


STOURBRIDGE. Wores: "Skanes vive E asi 


Wiretess Worip 


Learn about BRITISH] 
CUSTOM BUILT 
HI-FIDELITY 
Equipment at 
HOLLEY’S RADIO STORES 
285 CAMBERWELL ROAD, S.E.5. 


LEAK Ti2 AMPLIFIER, RC. PAU PRE-AMP. 
and SUPER-HET RADIO TUNER 


WILLIAMSON AMPLIFIER PRE-AMP and 


TUNER by GOODSELL LTD. 
NEW ACOUSTICAL Q.U.A.D. RADIO 
TUNER AND AMPLIFIER 
SOUND SALES A-Z AMPLIFIER. TONE 
COLOUR UNIT AND DX RADIO TUNER 

UNITS 

JUNIOR 

TUNER 

ARMSTRONG ALL-WAVE CHASSIS, ALSO 

AMPLIFIERS BY ROGERS DEVELOPMENT 
CO. AND VORTEXION 


Recommended SPEAKERS 
VOIGT DOMESTIC CORNER 
TANNOY “DUAL CONCENTRIC " 
WHARFEDALE CORNER DUAL 
BARKER i48a and 150 UNITS 
GOODMANS AXIOM 150 AND AUDIOM 60 
DECCA CORNER SPEAKER AND LONG- 
PLAYING RECORD EQUIPMENT ~ 
TWO-SPEED MOTORS AND L.P. PICK-UPS 
RADIO AND CORNER SPEAKER CABINETS 


Open all ov. Bey a 
"Phone : RODney 4988 


FELICITY L.P. AMPLIFIER AND 


Callers only. 


RAINBOW £20!0. ana 
ISION 
OUTSTANDING PERFORMANCE 
KEENLY PRICED 
T.V. PRE-AMPLIFIERS AND 
FREQUENCY CONVERTORS 


Your DEALER will be pleased to supply 


TAYLOR TEST 
EQUIPMENT 


MULTIRANGE 
METERS 


* 

VALVE TESTERS 
* 
ELECTRONIC 
METERS 


* 
SIGNAL GENERATORS 
Illustrated catalogue 
sent on request to 
TAYLOR ELECTRICAL 
INSTRUMENTS LTD. 


419 - ™“ MONTROSE AVENUE, SLOUGH, 
a NGLAND. Telephone : Slough 21381 


Ati nes). aor & Cables : TAYLINS LOUGH | 
— | 


- yea +. 


| 176-page handbook. fre 


(Ww ireless School, 


| leading cs FE, we train most 


ne -e° rite 
| ET (Dept. se7B). 
don, W.1. 10118 


| cates and Amateur Radi 


| io 
Specialising in the peoctionl training o 


| may 4 y “obta ined post 


SITUATIONS VACANT 


NUMBER of senior and junior vacancies for 

. radar. electronic, television 
development. service engineers. draughtsmen 
wiremen, testers, inspectors. etc.: urgently re- 
quired 30 television service engineers.—Write in 
confidence. Prenatal Employment Agency. 179 
C.apham Rd., 8.W.9. (Brixton 3487.) [0103 


SITUATIONS WANTED 
JNIVERSITY electronic engineering student 
) 27, sitting finals July. seeks appointment 
minimum salary £400.—Box 1948. 1698 


RAINING officer (electronics) 

etc.. experience power. 
sion, radar, design, t 

ducting training Schemes. 


A.M.1.E.E., 


Sox 1995 


BUSINESSES FOR SALE AND WANTED | 


FR ADIG-Tetevicion business, N.W. London, main 
y road, excellent district, good - 
£2,500-£3,000 required 
1957. 
RANSFORMER winding pions comprising No 
las win L.T. winder, 
r . winductance test 
. choke calibration. also materiel: 


including 


\ y goods business in 

busy market and county town in North-ast 
Scotiand, average annual turnover approximately 
£12,500; lease available to approved purchaser _— 
Enquiries to Box 3057, Robertson & Scott, Edin- 
burgh, 2. (6977 


TECHNICAL TRAINING 


E 
M 
I 


ML aye the world electronic. television 
E.M.I. is now giving the finest home study 
television courses: moderate terms— 
easy payment: free brochure giving full details 
on_app.ication to the Registrar ept. WW7. 

‘ . Institutes. 10. Pembridge Sq.. London 
W.2. Bayswater 5131-2. {0179 


nies fMiectric: al, etc.), on “ No 
Fees’ term ver 95% suc- 
cesses. Por Sul details of modern courses in all 
branches of Electrical Technology, send for our 
nd post free.—B.1.E.T 

(Dept. 388A), 17 Stratford Place, London. W.1 


PAINTS, CELLULOSE, ETC 
AINT spraying handbook 3/6, post free; cellu- 
lose and synthetic paints and all spraying 
requisites supplied; catalogue 
Brooks, 53, Harold Wood, Romford. 


TUITION 


ADIO training.—P.M.G. exams. and LE.E 
Dipdioma, prospectus free.—Technical ii 


onard 
[0207 


free 


| lege, Hu 


TRELESS operating: attendance and postal 
rses* stamp for reply to Manager. The 
Manor Gdns... London, N.7 


NOESss succeeds like success! What we 
ve done a thousand times we can do 
again, for you.—See the B.N.RS. advt. sa 
2 


EE ; Se Ppt) 600 Radio Officers required; 
stamp for prospectus to Britain's 
in shortest period. 
at lowest cost.—Wireless College, Colwyn Bay. 
-M.1.Mech.E., A.M.Brit.I.R.E.. City 
m “* no pass—no fee "’ terms; 
. . Por details of exams and 
—— in = branches of engineering. build- 
6-page handbook—free— 
17 Stratford Place. Lon- 


ORWOOD Technical College, Norwood, 
London, S.E.27.—Full-time, part-time day 
and evening courses in radio and television (tech- 
nology and servicing). radar and line; prepara- 
tion lor following examinations C. & G. Full 
Technological, T.E.B. mateur Transmitting 
Licence, P. ree telecom. 
from the secretary; (170) 


ELEVISION postal course for radio trades 
Examination =~ % s diploma; 
courses for A G. 2nd and ist cl 
io Transmitting lie 
British, School of Telegraphy , 
London, 8.W.9. (40 years 
experience coaching students in wireless 
telegraphy and allied subjects.) [0124 


HE Institute of Practical Radio Engineers 

Re at home study courses in every 

and television engineering 

appren- 

ae A the retail trade; enrolments limited. fees 

e-The Syllabus of Instructional Text 

free from the Secretary, 

R.E., Fairfiel Hope. 20, Fairfield Rd.. 
Crouch End, London, N. f 


PATENTS 
me prereset of British Patent No. 602147, 
rovements in Calibrating 
system ‘or Radio Receivers,”’ offers same for 
se to ensure its practical work- 
ing 7y Aad —Inquiries to Singer, Stace 
Carl > Corsa er Building, New Yor 
. Y., US. 


prospec tus (A) 
{6601 


facilities for | 


COURSES for BEGINNERS 
and OPERATORS, aiso a 
SPECIAL COURSE for 
passing the @.P.0. Morse Test 
for securing an AMATEUR’S 
TRANSMITTING LICENCE. 
BOOK At ue Ts Send for the Candler 
BOOK OF FACTS 


t gives details of all Courses 


THE CANDLER SYSTEM CO. 
(SSW), 52b ABINGDON RD., KENSINGTON 
LONDON, W.8 


Candler System Co., Denver, Colorado, U.S.A. 


Selected for the 


FESTIVAL of BRITAIN 1951 


Capacity |" to 4” 
Vernier adjustment 


}” High Speed 18% Tungsten 
Toolbit 
P.L. round shank 
P.L.S. square tap. shank ... 


ALFA PRECISE INSTRUMENT CO. 
111 Greencroft , London, N.W.6 


LOCKWOOD 


makers of 
Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowlands Rd., Harrow Middlesex. Byron 3704 


SPENCER WEST 


The type AC/3 Pre-Amplifier is guaranteed to 
improve reception in Fringe areas when 
used in conjunction with any type of Tele- 
vision receiver. A very large number of 
unsolicited appreciations have been received 
and we respectfully suggest that it is in your 
interest to give one of these units a trial. 
Price 10 gns., complete co suit balanced or 
unbalanced feeders. Available in most 
districts from your Dealer or if in difficulty 
direct from us. 


seeeaccceseesense’ 


The type AC/4 Converter unit permits a 
London type receiver to be used for recep- 
tion of Birmingham without alterations of 
any kind. Types AC/4A and AC/4B are also 
available ex-stock. These permit Birmingham 
type receivers to be used for London and 
Birmingham type receivers to be wu for 
Holme Moss respectively. Price 15 gns. 
complete. 


Leaflets are available for the above and other 
interesting Television units on application. 


SPENCER WEST 
Quay Works, Gt. Yarmouth 
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Low Cost 
Long Playing |, 


These long playing records have reached new 
peaks of high fidelity, of musicel enjoyment. A ree: 
motor and pick up to play them well costs only | free fee —“Becretary. 
£6.8 . 0, ready to mount in your own cabinet. | London, BS 


my 8 Complete pmeteur Ehepagreghner.” 
a & wg i ie L. M. 


99 


_ LABORATORY _ 
EQUIPMENT 


Wreress Wor_p 


TYPEWRITING | 
XPERT service for all pinds of typewriting 
4 and duplicating: highly experienced tech- 
nical teppine og. — —Miss Stone, 447, Strand, 
W.C.2. (7048 


BOOKS, INSTRUCTIONS, ETC. 
-P.R.E. Technical Publications; 5,000 
a oo ) é . 4/9 


Wide variety precision instruments 
surplus to manufacturer's require- 
pos ments for disposal. Following are 
2 | selection. 
0089 


align 


tion data A - 
20, weed 


and 
1.P.R.E., 
By Muirhead :— 

Amplifier Detector D.161A. 


Mutual Conductance Bridge. 
Portable Test Set ga Cu 


By 
wens 


4 J % 
The motor is the Decca BSR MU10 z, tL ws 


with heavy 10in. turntable, precision 
ground bearings. Constant 3 om 
a5 


speed. 
‘The Pick Up as used on Decca players 
has a high fidelity Acos crystal 


net. Dielectric Resis. Tel. 
Saliers ‘= The Pub: .. Dorset House 
Stamford St., Landen. 4 (Fool 


feather weight sapphire point. §3/- * BRICHTER Photo ge Besinners.” 
David Charles 4 ition 


3-Speed motors of similar design, MU14, A compiately revised and rewritten edition of a 
for 334, 45, 78 r.p.m. cost £7/3/6. The ick aed a. = gives -, ‘how understood 
| non-technical explanation of how 
-, noe cartridges for L.P. best Fewults from ‘8 hg “sin 1 
7 post 6/4 from af booksellers 


| By 

| SP “The “publishing Dept... set House, Stam- 
300 L.P. recordings await your choice, new full | ford St., London. SSE. ? {F002 | 
catalogue, Sd. We mail these unbreakable records | 


By Sullivan :— 
Various Non Reactive Resistances. 
Capacitance Bridge. 
Precision Wheatstone Bridge. 
Multi Frequency Bridge Oscillator. 
Universal Wavemeter. 


By Cambridge :— 


to get the 


post free 
For 78 r.p.m. records 


MARCONI 14 light weight et up, wii 
tone compensating transfcrmer, 48, 


ROTHERMEL U48 Crystal pick up, 29/-. 


The MU10 motor described above may easily | p R. ps 
the | photog: 


be adapted for 78 r.p.m. by reversing 
drive pulley. 


All prices post free. 
FOR SATISFACTION 


MAIL ORDERS ONLY TO 


QUALITY MART 


110, VILLIERS ROAD, WATFORO™ | 


SUCCESSFUL 


Pennine 


THE ALL SEASON SENSATION. ACCLAIM. 

ED THE COUNTRY OVER. THE INTIMATE 

RECEIVER WHICH COMBINES APPEAR- 

ANCE AND PERFORMANCE. HOUSED IN 

A BEAUTIFUL WALNUT CABINET. EACH 

SET FULLY GUARANTEED. 

HEIGHT 10°, WIDTH 12)", DEPTH 5)” 
4 Valve SUPERHET 

THE SET 

THAT SELLS 

ITSELF 


“THE ROVER” 
SUPPLIED ONLY THROUGH SELECTED 
WHOLESALERS. ILLUSTRATED LEAFLETS 
AND ATTRACTIVE DISPLAY CARDS. 


PENNINE AMPLIFIERS 


ELLAND YORKS ENGLAND 
TEL. ELLAND 2107 


SATISFIED 
CUSTOMERS! 


th yg woe. to a 


- 


the EP Eniarein, 
BGharies P.R.P 2nd 


By 
ition 


David 
The dif- 


ferent types o calateers are described and illus- 
trated and the amateur is re simply and 


them. 1 
By os 4/ he from al 
the Publish eo 
St., London, 


HOTOGRAPHIC Skies: 
ore and Use Them. 


Bow 


can double-print cloud 


- % in x Sin 
"booksell lers or 
. Dorset House, Stamford 

[POO3 


to Collect, 
vid Charles 
Explains the technique by which the 
studies 


raphe 
with ether sub — to Sg — Tt effects 


7i4inxSin. 1 5/- Bese. 
all llers or "ine Publishing pt.. 
Stamford St., 


os a Testing nam. 
By L.. M. 


PRPS. With these auc "te Ane’ c 
panying Instruction Manual to guide him. 
amateur with an imperfectly 
can find how to convert 
of sree precsmen. In envelo 
~ oT shing t om from al 
ublis * 

London. S.E4 


House, 


Tioin X 44in. 
booksellers or 


“aS from 

London MF004 

wy ie: 
M.Sc 


adjusted camera 
it into an instrument 
7/6 
The 
rset House. Stamford St.. 

[PO0S 


The VOIGT Loudspeaker is still ahead of all 
others. P.M. Unit with 22,000 line gap flux 
ex Works. 

< Corner Horns (in the 
white) £19- 10-0 or 

£47-10 @ ex Works. 
Home demonstrations 
arranged in London area. 


Order from 
VOIGT PATENTS LTD. 
Sydenham, 8.£.26 Syd 6666 


Galvanometers and Unipivot Volt- 


meters. 
El lytic Cond Bridge. 
By Marconi :— 
Precision Hetrodyne Wavemeter. 
Crystal Calibrator. 
Impedance Comparison Bridge. 
Distortion Factor Meter. 
U.H.F. Signal Generator. 


A total of 150 items. Write or "phone for 
full details or appointment to view. 


SCIENTIFIC ACOUSTICS LTD. 


130, Mount Street, London, W.!. 


GROsvenor 5641. 


COUNTY COUNCIL OF ESSEX 
FIRE BRIGADE DEPARTMENT 
SALE OF TURNTABLE LADDER 


Tenders are invited for the purchase of an 
85ft. mechanically i, 1933/4 Merry- 
weather All-steel 
Ie is fitted with a 115 *. n. P. Dorman petrol 
engine and gear box having two main power 
take offs, and is in running order. 
A Merryweather Turbine Fire Pump of 400 
g-p.m, capacity is fitted, and there is also 
separate Hose Reel equipment. 
The Ladder is mechanically operated, and all 
movements are power operated. 
Arrang: to i may be made by 
appointment with the Chief Mechanical 
Engineer, Essex County Fire Brigade Work- 
oo, Road, Lexden, Colchester, 

No. Colch 4281, where the 
aloes is held. 
Tenders should be delivered to the under- 
a not aw than 25th July 1981, in a sealed 
envel pose 7 Praemeree “Tender for Turntable 

(disposal).”’ 
JOHN E. LIGHTBURN 
Clerk of the County Council 

County Hall, Chelmsford, Essex. 


THE HOUSE FOR 
QUICK DELIVERY 


The following Goods Ex Stock. 
Cash with Order, or C.O.D. 
LEAK TL/I2-Watt Loop Feedback Amplifier 

os is o 


LEAK RC/PAU Pre-amplifier 


PLESSEY Single Record Player, complete 
with Pick-up. Limited quantity £6 16 2 


ROMAC 25-watt Amplifier per — me 
and Gram inputs. 
my 3 s- ° 


Bargain 

ROMAC record player AC mains complete 
with all connectors in special metal case, 
with carrying handle. Garrard S. unit 
fitted 


ACOS Pick-up Head G.P.19 

ACOS Pick-up G.P.20 

CHANCERY special turntable for = speed 
records with Pick-up complete 3 

Send me your order for all your :— 


Wharfedale speakers, Test meters—Avo, 
Taylor, Advance. Valves. Components. 


Please note : These prices are subject to any 
increases by the makers due to rise in costs. 


A. ERNEST BUCHAN 
(M.O. Dept.) 
28, BELMONT ST., ABERDEEN 


Telephone 23579 


AS 


IN 


ee a te 


sep 


WIRELESS ‘Wortp 


INSIST ON 


1'ON LENS 


There is a model designed especially for your | 


receiver 


Name of your local Agent from : 
METRO PEX LTD. 


42a Denmark Hill, London, S.E.5 


SLOTTED LINE TEST EQUIPMENT. 
For aerial matching, etc., 360 to 675 Mce/s., 
complete with instruction book, £10. 
SIGNAL GENERATORS. [1.72 }). Ex- 
U.S.A., range 100 kc. to 32 Mc/s in five ranges, 
400 cycle modulation, output 30,000 micro- 
volts, in metal cabinet. Crackle finish with 
carrying handle, for 110-125 volts A.C 
operation. Brand new, unused, £19/10/-. 


RELAYS s1EMENS HIGH SPEED. 


ping i pad up to 6 changeover. COILS up 

© 20,000 o! Large stocks held. Also : 
TELEPHONE "HANDSETS. JACK SOCKETS, 
KEY SWITCHES, SLYDLOK FUSES, CON- 
DENSERS, Etc. Wholesale Only. 


L. WILKINSON 


19, LANSDOWNE RD., CROYDON, SURREY 


CRYSTALS 


of OUTSTANDING 

QUALITY 

TYPE “Ss” 
Frequency range : 100 Kc/s 
to [5 Mc/s. Black bakelite 
case, |§* high, |,%” wide, 
2” thick, with two 4” dia- 
meter pins spaced ?” apart. 


BROOKES CRYSTALS LTD. 


10, Stockwell St., Greenwich, London, 8.£.10 


Phone: GREenwich 1828. Cables: Xtals London. 
Grams: Xtals Green London 


B. & H. RADIO 
EAST STREET, DARLINGTON 


& 
BASS & TREBLE SEPARATOR 
Enables the use of separate 
speakers for Bass and Treble. Per- 
mits adjustment of treble and 
matches up speakers of different 
impedance. Kit of Parts.. 


& 
SCRATCH FILTER 
Easily fitted to pick-up and gives 
marked reduction of scratch ... 


WHISTLE FILTER 

ls very simply inserted in speaker 
wiring and completely eliminates 
9 Ke/s. whistle 


@ 
A.F. and R.F. COILS rewound or wound to 
specification. 


ACGURATELY and QUICKLY 
Chassis, Brackets, Shrouds, 


Condensers and Transformer | 


Clips, in Steel or Aluminium 
(Five sizes — 12” to 26”) 
Trepanner available 
“SNAP” Cutter, Notcher 
and Shearer. 
Details with pleasure. 
A.A. BENDERS are proving invaluable to 
Electronics, Electro-Medical, Radio and 
other Research Workers. 
A.A. BENDERS are used by :— 
8.T.H. Co. Electronic Eng. Dept. (Repeat.) 
Bristol Aeroplane Co. Ltd. 
British Telecommunications Research, Ltd. 
Please ask for copy of NEW 6-page Folder ; it is FREE ! 


A. A. TOOLS (W), 


197a, Whiteacre Road | | 
ASHTON-U-LYNE | 


THE POLYTECHNIC | 


| 309, REGENT STREET, W.1. 
| ELECTRICAL ENGINEERING DEPARTMENT 
Head of Department: W.H. DATE, B.Sc. (Eng.), M.1.E.E. 
| FULL-TIME DAY COURSES are provided in 
Electrical and Telecommunications Engineering. 
The courses, which extend over a period of three 
to four years, prepare for the Higher National 
Diploma and professional examinations and for 
the B.Sc. (Eng.) degree of the University of 
| London. 
| Session 1951-52 begins on September 18th, 1951 
EVENING COURSES in the above subjects 
jand also in Radio and Television Service Work 
|commence on Monday, 24th September. The 
| courses prepare for the Ordinary and Higher 
| National Certificates and for the City & Guilds of 
|London Institute examinations. 
}wil! be enrolled on 19th September, 5-8 p.m. 
| Prospectuses may be obtained on application to 
the undersigned 
J. C. JONES, Director of Education 


New students| 


Jury, 1951 


YOUR METER ‘DAMAGED? 


Lee ding 
Electrical 
Instrument 
Repairers 
to the 
Industry. 


Repairs by skilled craftamen to all makes and types of 
Voltmeters, Ammeters, Microammeters, Multirange Test 
meters, Electrica! Thermometers, Recording Instruments, 
Synchronous Clocks, ete. Quick detiveries—for speedy 
estimate send defective instrument by registered post to 


L. GLASER 
Electrical Instrument Repairers 
341 CITY ROAD E.C.1 
Tel. Terminus 2489 


TAPE. & WIRE RECORDING 
COMPONENTS 
Wit ter Seles 


10 VAILAB' 
RECORD PLAYBACK AMPL FIERS 
OSCILLATOR COILS & UNITS. 

TAPE E.M.I. WIRE On standard 
G.E,C. 1 
DUREX 4, 4, and thr. 

5°, 7”, 11” Spools. Spools. 

Constr uctor’s Envelopes. Books on Tape Rec’d’g. 

Manufactured by 


| Dept. MR3, 74, Great Hampton Street, 


HOCKLEY, BIRMINGHAM i[8 


* 


*“Radiospares’ 
Quality Parts 


The 
Service Engineer's 
First Choice 


* 


We specialise in 


INSTRUMENT COILS, Ete. 
Highest workmanship 


Television & Radio Apparatus, 


LIV 2261. 


RADIOMENDERS LIMITED 


FOR SPECIAL TRANSFORMERS AND REWINDS 


AMATEURS’ WINDINGS, TRANSFORMERS 
ALL TYPES, CHOKES, PICK-UP COILS, 


RADIOMENDERS, LTD. 
Transformer & Coilwinders. 
123-5-7 Parchmore Road, 
THORNTON HEATH, SURREY 
Trade enquiries invited. Established 16 years. 


Good Delivery 


metal tongue. 


, SECURES without VIBRATION 


That’s the beauty of the Clatonrite anti- 
vibro rubber-lined clip. 


You get rigid 
without vibration. For all 


security, 
conduits and cables. 


forms of pipes, 


A ATONAITE 


Plain Clip Type A/9373, assuring electrical 
neatton. The Conducting or Earthing Type 
A/9381 provides electrical contact through a 


We shall be pleased to send literature and p 


WELLESBOURNE, 


HOWARD CLAYTON-WRIGHT LTD., Wanwicnsrine 


"Phone: Wellesbourne 316/7/8 ’Grams & Cables: “‘Clatonrite,’’ Wellesbourne 
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workshop 
in your 
pocket J 


THE TELEVISION & 

RADIO SERVICE ENGINEER'S 

MASTER TRIMMER UNIT 
Contains: 1 Screwdriver. 

1 Set of Feeler Gauges. 

1 Side Trimmer. 1 Get of tin Son Spanners 


from 1 to 8 B.A, 
1 Yaxley Switch Contact 
Adjuster. 1 Set of four Spanners 


from 0 to 8 B.A. 
1 Low Capacity Trimmer. e 
In durable black 


1 End Trimmer. 


crackle finish metal case. 


Export enquiries invited 
SEND YOUR ORDER TO: 


J. &S. NEWMAN LTD. 


FIDELIA 


variable selectivity, infinite 
electronic bass and treble 
stput stage; 3 wave-bands 
16-50 190-550 and 1,000-2,000 metres. Audio 
amplifier response 30-18,000 cycles; bass, 
treble and volume controls operate on graio, 
suitable for lightweight _ Price g21/15)-. 
Also 8 valve, £24/5/-; 9 valve, £26/5/-; an 
5 valve, £15/15/-. Data sheets on request. 
~ 


100 HAMPSTEAD RD., N.W.1 
Tel ; EUSton 5176 


VALVE 
LUXURY 
R/GRAM 
CHASSIS 


Featares include 
mpedance detector 
controls, triode 


18 Broad Rd., Willingdon, 
Eastbourne. Sussex 


1070 Harrow oe London, = 


(it. SCRUBBS LANE) ante WADbroke 1 


MODEL ACIOE £9,156) - 


separate microphone stage. Separate sens for pin wt poFym 
mixing, etc. Outputs match 3, 8 or 15 ohm 

for full stated output average Mike .003, oe ba 3. 
8-10 watt unit for records, rad 


Stamp for list. Puli range of 
a sorrel Mikes, 105/- 

12im, P.M. speaker, 26/15/-; Collaro A.C. ar sees rim drive, Magnetic 
model, £6/9/- Orystal, £6 15/-. Jack Diggs 1/6 each extra. 
Nearest Station: Kensal Green. 


scessories available including 


18 TOTTENHAM 
COURT ROAD, 
LONDON, W.1 


Tel.: MUSeum 2453/4539 


Shop hours : Monday - Friday 9—5.30 Saturday 9—\ 
FULL MAIL ORDER FACILITIES. Please add postage 


e E LAY By (EX-MINISTRY) 


3,000 TYPES: 1.99 to 80,0000 
600 TYPES : 0.4(2 to 9,200 


ALSO LARGE STOCKS OF 
DOUBLE & TRIPLE-WOUND 
AND SLUGGED COILS. 


CONTACTS 


3,000 TYPES : up to 8 sets. 
600 TYPES: up to 4 sets. 
3,000 TYPES : ote (™), Break (8), 
in Twi Dome- 
silver (2 ody Tungsten (5 amp.), 
and Fiat-silver (8 amp.). Change- 
Over (C), in all but Tonasia ¢ Make- 
Before-Break (K), in Twin-silver and 

Twin-platinum. 


- =,  £. (B) and (C), in 
SPECIAL 


3,000 type Relays with 80,0000) coils 
operating on approx. 600 uA. with 
up to four sets of contacts. 


HOME and OVERSEAS 


RADIO DEALERS & SERVICE ENGINEERS 
a. 
Write for our 1951 Wholesale Price List, giving 
details of A. W. F. Loudspeaker cone assemblies, 
for fast, economical repairs in your own workshops. 
A. W. F. Range of Transformers for nearly all replace- 
ments. T. C,C. Capacitors, Tun, ram Valves, Erie 
Resistors & Potentiometers. iew Master” & 
“ Electronic Engineering "’ hilsanee Components 
& Cabinets. Brass B. A. Screws, etc., and hundreds 


of other lines. Postage 3d. Inland. 2/- Overseas 
Air Mail. 


A. W.F. RADIO PRODUCTS 
TATLER CHAMBERS THORNTON ROAD 
BRADFORD ~— YORKS 


RADIO DEALERS AND 
SERVICE ENGINEERS 


_WE HAVE WHAT YOU WANT 
Radio 


SEND FOR OUR MONTHLY BULLETIN 
which includes special bargain lines. 
— TRADE ONLY SUPPLIED — 
HOME and OVERSEAS 


V. E. S. WHOLESALE SERVICES LTD. 


Il, GUNNERSBURY LANE, wet ACTON, W.3 
"Phone : ACOrn 5027 , 


1 Mig Ltd. 

cola, ‘Products, Pia. snahe 

Aerialite, Ltd. 

Alfa Precise Instrument Co 

Allan, Richard, patio. Ltd 

Ambassador Radio .. 

Anders Radio, L 

Antiference, Ltd 

Armstrong Wireless ed Television Co 

Arrow Sales, Inc. 

Abhworth, 

Ateliers de Constructions 
Charleroi (Belgium 

hosierens. a 


Autoniat. c Gail 

Co., Th 
Saisie ‘Telephone _ Electric Co 
A.W.F. Radio Product ; 


td 
1 Winder & Electric 
e 


td. 
H. (Grdmophone 


(Radio), Ltd - 
British’ Communications Corpn., Lid 
Brit.sh Distributing Co 
British Institute of Engineering 


nology... 
British National Radio School 
British Physical Laboratories 
Brookes Crystals, Ltd 
G., Ltd. 


& R 


Cabot Radio Co., Ltd. 
Candler System Co. .. 
Champion ean 

Chapman, C. T. (Reproducers) 
Cinema-' elev: sion, 
Clayton-Wright, Howard. ‘Ltd 
pg Supply Co., Lid. .. 


Cosmocord, Lid: 


Davis, Alec, pare ies Ltd 
Davis, Jack (Relays), Ltd. 
Day, Will, Ltd. we tea 
Donehoe’s (Timers) - 

Drayton Regulator & instrument Cc 
Du Bois Co., Ltd., 

Duke Co. 

Dupley Electronics, Ltd. 


Edison Swan wactrio Co., Ltd 
Elect. Radio 

Electro Acoustic. ‘Developments 
Electro Technical Assembli 
Electronic Instruments. Ltd. 
Electronic Prec:sion Equipment 
Electronic Service (Hallamshire) 
E.M.G. Handmade Gram epnones 


c aboratories, Ltd 
Eta Tool Co. (Leicester), Ltd 


Farmer, John 
Piluxite, Ltd ‘ $i 
Frith Radiocraft, Ltd 


Electriques 


Lid. 
de 


cal Equipt 


» Ltd. 


Ltd 


bi seg ngineetivg 


| 
2 ) Jackson Bros, 


WIRELESS Worip 


Galpins 
Garland Bro: 
& Mfg 


General Electric Co., Ltd 


aser, 
Goldberg “Advtg. ‘Pty.. Lid 
oe aS cma es. Ltd 
t 


| Goodsell 
| Grampian Reproducers., Ltd 


Gray, Arthur, Ltd 


| Hall Electric, Ltd. 


Hallam, Seigh & peste. Ltd 
Hartley, H. ia _~ Ltd 
Hayes Co., 
Haynes ‘Radio. 
w. 


A ‘ 
Hoile, Arthur 
Holiley’s Radio Stores 


| Homelab Instruments 


H.P. Radio Services 
Hunt, A. H., Ltd. . 


Imhof, Alfred, Ltd. .. 
Industrial Electronics 
International Correspondence School, 


(London), Ltd 


Lasky's Radio 
Law renoes, Liverpool, Lid 
Leak, H. J.. & Co., Ltd 


Co 
yones Central ae Stores 
London Radio Supply Co. 

Lowther Mfg. Co 
Lyons, Claude, Ltd. 
Lyons Radio are 


Mail Order Supply Co. 

Marconi Instruments, Ltd 

Marconi’s Wireless Telegraph Co., Ltd 
McElroy-Adams Mfg. Group. Ltd 
McMurdo Instruments Co std 
Measuring Instruments (Pulli n), Ltd 
Metalectrix 

Metro Pex, 

Metropolitan-Vickers Electrical Co., Ltd 
Midland Instrument Co 


| Modern Book Co 


Modern Electrics, ytd. 
Supplies, Ltd. 

Mullard, 

ay Solders, Ltda. 

Mure: ad. 

Mycalex. Ltd. 


New ag he ppl ies Co 
Newman, J 

Northern Radio Services 
a a qrenatormer Co. 


Nasound Brodiacts 

Oak Electric "Co. 

Olympic Radio Component s 
Osmor Radio Product Lt 


Painton & Co.. Ltd 
Pa adio ait 


Tim ® peepee a 


Pearce, T. 
Pennine Am 


Telegraph Works Co. 


| Smith: G. W. 
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| Polytechnic, The 


Post Radio Supplies: | °" 
Pratts Radio 
Premier Radio Co. 


Quality 
Quartz crystal Go., Ltd 


Radio Exchange Co 
Radio Industry Council, 
nado Mail Order Co 


y 

Radiomen yg 

Radiospa: td. 
Rainbow "Radio Mfg. Go. 

C. Radio-Electric. Ltd. 
Reliance Mfg. Co sSouewerk). Lid 
Reproducers. & & Amplifiers 
Robinson, F. & Partners, Cia, 
Robshaw eee Ltd swe 
Roding Laborato 
Pogers Sevslepment Co. . 
Rola Celestion, Ltd e 
Rollet, H., & Co., Ltd 


| Royal Air Force. The |: 
} 


Salford Electrical Instruments 
Samsons Surplus Storts : 
Sangamo Weston, Ltd. 
Savage Transformers, Ltd 
Erwi 
Acoustics, Ltd ‘ 

Sifam Electrical Instrument Co., 
Simon Sound Service 
Smith, H. L.. & Co., Lid 

(Radio), Ltd 

Sound Rentals, Ltd. * 
Sound Sales, Ltd 

Southern Radio Suppiy 
Spencer West DA sees 
Sphere Radio, Ltd. e 
Stability Radio Components, Lid 
Standard Telephones & Cables. Ltd. 
Steatite & Porcelain Products, Ltd 
Stern Radio, Ltd Sr 
Sugden, A. R., & Co. (Engineer 's), Ltd. 
Supacoils ° 

ymanski, 8. 


T for ectrical Instruments, Ltd. 
T mnicliff (Refractories), Ltd. 
Telec raft, td. 


Telegraph Condenser Co., Ltd. 
Teeter owe & 
a tees 
Tele-Radio’ (1993); Ltd. 
Thermonic Fresucts, Ltd. 

arenes. 


Edit. 


Ultra Electric, Ltd. 

United Insulator Co., Ltd 

Universal so tg A instrument s Corphi 
University Radio, 


Pa tents Lid. 
Vortexion, Ltd. 


Walton's Wireless Stores Tr 
Wayne Kerr Laboratories. Ltd.. Th 
Westinghouse Brake & Signal Co., 
Weymouth Radio Mfg. Co., Ltd., Th 
Wharfedale Wireless Works 

Whiteley Electrical Radio Co., 

Wilco Blectronics .. 

Wilkinson, L. 

Wright & Weaire, Lid. 


Cove 
Maintenance 


20 
Cover ii 


a oe 
Bb 3 


SRSS ERXRS SSBSTSSSSEKSTE 


lifier: 
; Philips Electrical. Ltd 
Furzehill Laboratories, Ltd Pitman, Sir Isaac. & Sons ' Young C. H. 


} 


“ADCOLA” 


Reg. Trade Mark 


SOLDERING INSTRUMENTS 


RELAYS 


AND 


KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 


Types 600-3000 Relays — Siemens High Speed 
Also A.C. 250 volts 50 cycles 


Uniselector Switches, Telephone Switch-boards, Telephone Components 
Plugs, jocks, Handsets — Government Contractors. 


JACK DAVIS (RELAYS) LTD. ep: w. 
36 PERCY STREET, LONDON, W.! 


MUSeum 7960 LANgham 482) 


Reg. Design, 840302 
Designed for Wireless A bly and Mai 
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v TO 230/5S0v. 
The three Adcola Models cover the requirements of the 
Television, Telecommunication and Radar Engineers 
and assure thorough jointing. 
fein. dia. Bit. Standard Model— 22/6 
zin. dia. Bit. Standard Model— 25/- 
vein. dia. Detachable Bir — — 30). 
Patented in England and Abroad 
Sole Manufacturers : 


ADCOLA PRODUCTS LIMITED 
Genera! Offices & Works: CRANMER COURT, a an HIGH 
STREET, LONDON. S.W.4 Tele. : MACaulay 


Phone: 


Printed in Great Britain for the Publishers, ILirre & Sons Lap., Dorset House, Stamford st., 
Werld cam be obtained abroad from the following: AveTkaLia awp New ZRaLawp : 
Service Lid.; Gordon & Gotch, Lid. Bouts Arnica: 


London, 8.8.1, by Comywatt 
Gordon & Gotch, Ltd 
Central News Agency, Ltd 


nas Lap., Paris Garden, London, 8.B.1. Wireless 
Ixpta: A. H.W home & Co. Cawapa The Wm. Dawson Subscription 
- Williaa Dawsop @ Sons (8.4), Ltd. Umtrep Stares: The International News Co. 
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Condenser leadership 
-—from the snside/ 


Moulded-in terminals in 
high - grade material : 
proof against humidity 
and tracking. 


Oil or petroleum jelly 
impregnation and filling 
giving safe performance 
over wide temperature 
range. 


Uniform windings of 
high-grade paper and 
foil: non-inductive 
4, : assembly: conserva- 

Rolled seamed and * az p tively rated. 

soldered joints com- 5 

plete hermetic 

sealing. 


Robust fixing flanges 
securely fastened to can: 
for upright or inverted 
mounting. 


THESE are a development of the old green-cased types on which the T.C.C. 
reputation was founded and embody the experience and improvements of almost 
fifty years of condenser manufacture. Their features, pin-pointed above, add up 
to reliability under all conditions of working. The fitting of low-loss moulded 

bushes extends up to the 5 kV. working range; whilst up to 
20 kV., high-grade porcelain insulators, and the unique method 
of case seaming, ensure a completely hermetic seal. Internal 
construction follows the well-proved T.C.C. technique of 
winding non-inductively two or more layers of paper 
dielectric to each layer of solid aluminium foil, all petroleum 
jelly or oil impregnated under vacuum. 


TROPICAL PAPER CONDENSERS 


THE TELEGRAPH CONDENSER CO. LTD. - RADIO DIVISION - LONDON - W.3 + Tel: Acorn 0061 (9 lines) 


Wireless World 


IN THE WORLD 
IN CORED SOLDER RESEARCH 
IN MARKETING AND QUALITY 


FIRST 


BRIEF DIARY OF SOME MULTICORE “ FIRSTS” 


1938 Large - scale production of three-cored 
solder commenced. 


Ersin Multicore Solder approved by G.P.O. and 
Air Ministry. 


1940-45 Ersin Multicore proved for reliability 
and non-corrosion by being the most widely used 
of any activated non-corrosive flux cored solder 
in the production of radio, radar and other 
Services equipment. Used in climates from 
Arctic to the Tropics. 


1943 Multicore Solders Ltd. first solder manu- 
facturer to join R.C.M.F. and exhibit at 
wartime secret show. 


1945 Multicore first to introduce comprehensive 
range of packings for service engineers, work- 
shops and radio enthusiasts. 


1946 First substantial 
Solder to U.S.A. 


exports of Multicore 


Multicore first British firm of any kind to 
advertise in many U.S.A. technical radio journals. 


1947 Special types of Ersin Multicore Solder 
introduced for high-speed automatic soldering 
processes. 


COMNTAININ 
WON-CORROSIVE FLUK 


been the leader in cored solder development. 


Multicore first solder maker to exhibit at 
Radiolympia. 


1848 Multicore first to introduce cored solder in 
special high and low melting point alloys outside 
the normal soft solder range. Multicore exports 
now regularly reaching 48 overseas countries. 


1949 At Radiolympia, Multicore, with co-operation 
of E.M.I. factories, show for first time at public 
exhibition how sections of television receivers 
are assembled and soldered. 


Multicore manufacture first activated cored 
solder with specially coloured flux, exported to 
and used in U.S.A. 


1950 Exports to U.S.A. of Ersin Multicore Solder 
now exceed $450,000 per annum. 


At Castle Bromwich, with co-operation of 
G.E.C., television receiver manufacture is shown 
for first time at a provincial exhibition on Multi- 
core’s stand. 


1951 Festival of Britain authorities choose and list 
Ersin Multicore Solder. 


Multicore now providing 377 different packings 
in 2 flux percentages, 8 alloys, 9 gauges. 


It pays to use the products of the firm that has consistently 


Like the 


majority of Radio and Electronic manufacturers, Service 
engineers and enthusiasts, safeguard your reputation by 
using only 
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ERSIN MULTICORE 


The Fines Coud Solda in the Voild 


SIZE 1 CARTONS—5/- RETAIL 


Alloy 
Tin/Lead 


60/40 
€0/40 
40/60 
40/60 


Catalogue 
Ref. No 


C. 16014 
C. 16018 
C.14013 
C. 14016 | 


Approx. Length 
per carton. 


13 feet 
37 feet 
13 feet 
26 feet 


ALBEMARLE ST., LONDON, W.i. Tele.: REGent 1411 


S.W.G 


MULTICORE SOLDERS LTD., MELLIER HOUSE, 


